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TRANSACTIONS 


Studies On Vitamin B 2 Complex. V 

Further Experiments op the Effect of Carbohydrate on 

Vitamin B s Deficiencies. Flavin Synthesis in Rats.* 

» 

By time Tange* 

(The Institute of Physical and Chemical Research.) 

Received Nov. 13, 1939* 

In the previous papar co data were submitted which showed that the type of 
carbohydrate employed in the basal rations was an important factor in the study 
of the vitamin B, complex. The remarkable difference in the development of the 
vitamin B 3 deficient symptoms in the rats fed with the diets containing sucrose, 
corn-starch and lactose was noticed. Especially, in the case of the lactose ration, 
none of the rats did develop dermatitis, although showing cataract, and they 
attained somewhat subnormal growth even in the entire absence of vitamin B, 
complex. These results suggested that the presence of lactose might have 
favoured the synthesis of vitamin complex by the bacterial flora in the rats’ 
intestine. Moreover, the past experiments^ with diets containing dextrin and 
sucrose, deficient in vitamin B# but otherwise complete, showed very different 
effects on the onset of dermatitis; namely, that no dermatitis occurred with the 
dextrin ration but with a similar sucrose diet dermatitis was quite severe. 

These and other observations led the author to attempt further investigations 
to determine whether rats can synthesize vitamin B a factors when the experi¬ 
mental diets are deficient in these factors. 

Experimental. 

The series of diets employed in toe present studies was similar to composi- 
ekm to Hwm fceirfatisly reported,^ as shown in Table I. 

; .The methods employed itt this experiment were mostly similar to those 
sdfc&et&ed iithe previous paper,^ care being, taken to distribute Jitters and sex 
•tmifotftfdy itowghcnlt the several groups* The yetinfc, between #6 


I 
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Table I. 

Composition of various rations used: 


—--^^Rations (per cent.) 
Component - 

Diet C 

Diet S 

Diet L 

Diet G 

Diet D 

Purified fish protein 

18 

18 

18 

18 

18 

McCollum’s salt mixture 

4 

4 

4 

4 

4 

Agar-agar 

1 

1 

1 

1 

1 

Crisco 

9 

1 

9 

9 

9 

9 

Corn-starch (commercial) 

68 


. . ~~ . 

- 


Sucrose (Pharmacopeia Japonica ) 

- 

68 

_ 

- 

- 

Lactose ( ,f ff ) 

- 


68 

- 

- 

* Glucose ( " " ) 


- 

- 

68 

- 

Dextrinized corn-starchf 

- 


- 

- 

68 


f Made from commercial corn-starch by moistening the starch with a 0.1 per cent, solu¬ 
tion of citric acid, autoclaving for 5 hours at 120°C, drying and pulverizing. 


* to 55 g were placed in the cages provided with raised bottoms of coarse wire- 
screens to prevent accessibility to feces. When the weight of the animals 
remained stationary or declined, one drop of cod liver oil and 20 y of vitamin B* 
hydrochloride were supplied daily. 

In the case of the diets with the lactose and dextrinized cornstarch, a num¬ 
ber of animals was placed on these diets in advance of the remaining groups in 
order that their feces might be available as supplements to the other groups of 
vitamin B 2 complex deficient diets. The growth curves of the former groups of 
rats were not shown in Charts, but they were similar to those of the lactose- 
and dextrin-diet groups, given in Charts 1 and 2 . 

The feces excreted by the animals recejvjng the lactose and dextrin rations 
were collected daily and stored under ether adequate amounts were obtained. 
Then the feces were extracted with ether several times to remove fatty materials 
and pulverized. These pulverized feces were provided at level of 0.5 g daily as 
supplements to the vitamin B* complex deficient diets containing other carbohy¬ 
drates than lactose. The results are shown in Charts 3 to 10. 

One experiment was carried out as a continuation of the effect of lactose on 
the cataract-producing Some groups of rats were fed on a diet similar to 

Diet L given in Table if but with 55^ lactose and 35^ fish protein or egg 
albumin instead of 68^4 lactose and 18^6 fish protein, supplemented likewise with 
vitamins A, and D. Very few of these rats showed cataract which was less com¬ 
plete and Was greatly delayed in development. However, the growth rate of the 
anfrriifc was not high, but rather low, compared with that on 6896 lactose and 18 
or&tein. The addition of filtrate factor brought about obvious improvement on 
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Chart 1 . Average growth curves of rats on Diet 
D, without feces. The figures in brackets denote 
the number of animals considered. 



C hart 2. Average growth curves of rats on Diet 
D, without feces. The figures in brackets denote 
the number of animals considered. 




> feces stopped 

/^( 4 ) 




Chart 3 . Average growth curves of rats on Diet 
D, with or without feces. The figures in brac¬ 
kets denote the numlier of animals considered. 


Chart 4 . Average growth curves of rats on Diet 
C, with or without feces. The figures in brac¬ 
kets denote the number of animals considered, x 
died. 



Chart 5 . Growth curve of rats on Diet C t sup- Chart 6 . Growth curves of rats on Diet C, with 
plemented with feces from Diet D rats. or without feces, x died. 

(Refer to Figs. 1 , (a) and (b).) (Refer to Figs. % (a), (b) and (c).) 



Fig. 1. (a) Showing the subnormal condition (1>) Showing the normal health and growth after 

of the rat on Diet C, not supplemented with about 5 weeks of administration of the feces 

feces (Ixidy wt. 55 g). from Diet D rats on the same rat (a) (body 

wt. 166 g). 



Fig. 2. (a) Showing the subnormal condition of the 

rat on Diet C, not supplemented with feces. 



(b) Showing the influence of feces from Diet D (c) Showing the influence of feces from Diet L 
rats on the rat fed with Diet C t to promote rats on the rat fed with Diet C, to induce 

growth and improve hftalth. normal health and growth. 


These rats are litter mates- They were photographed on the fifty-fourth day of the experiment, at 
which time they weighed 68 g (a), 132 g (b), and 134 g (c), respectively. 
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Chart 7 . Average growth curves of rats on Diet 
G, with or without feces. a acrodynia, x died. , 
The figures m brackets denote the numl>er of 
rats considered. 


^ bO 
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Chart 8 . Growth curves of rats on Diet G, with 
or without feces. 

(Refer to tigs. 3, (a) and (h).) 



Fig. 3 . (a) Showing the unhealthy appearance 

of the rat on Diet G, not supplemented with 
feces. 



(b) Showing the favourable growth effect of the 
feces from Diet D rats on the rat fed with Diet 
G. 


These rats are litter mates. They were photographed on the forty-second day, at which tune they 
weighed 5 ] g (a) and 132 g (b), respei tively. 




Fig. 4 (a) (52g) 


( hart 9 . Average growth curves of rats on Diet Chart 10. Growth curves of rats on Diet S # with 
S, with or without feces, a acrodynia, x died. or without feces. 

The figures in brackets denote the number of (Refer to Figs. 4 , (a) and (b),) 

rats considered. 
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These rats are litter mates. They were photographed on the forty-ninth day, at which time the) 
weighed 52 g (a) and 132 g (b), respectively. 


the growth. In this case, the inhibitory action on cataract was attributed to the 
effect of the amount of protein rather than that of lactose, since 55% lactose anc 
18% protein in a similar diet had nearly the same degree of cataract production 
(unpublished) as in 68% lactose and 18% protein. 

Fully developed cataract occurred in nearly 100 °o with the ration contain¬ 
ing 68% lactose and 18% fish protein and the average time required for its pro¬ 

duction was 10 weeks, while with the ration containing 55% lactose and 85% 
fish protein or egg albumin, the cataractous change in the lens appeared in only 

insignificant degree in the experimental period of about 18 weeks, except in two 

out of sixteen rats which showed marked cataract. These relations aie shown in 
Chart 11. 



Chart 11. Average growth curves of rats on diets containing 1%% fish protein 
(curve a), 35% egg albumin (curve b), and 35% fish protein (curve c), 
resj>ective]y. 

FF filtrate factor, mature cataract. The figures in brackets denote the num¬ 
ber of animals considered. 





Results and Discussion. 


From the above results, it appeared evident that the groups of rats which 
received fec$s, excreted by the animals fed with lactose- and dextrin-diet showed 
a much more favourable growth response than comparable groups of animals 
which received the respective diets unsupplemented. This beneficial effect of 
lactose and dextrinized corn-starch was considered to be due to the action of the 
intestinal flora of the rats. With the examination of the feces this condition was 
found to be true. We observed a remarkable contrast in the nature of the feces 
excreted by the animals receiving the lactose and dextrin diets, compared to the 
feces voided by the animals receiving sucrose-, glucose-, or corn-starch-diet. The 
feces from the animals fed on the former two diets (lactose and dextrin) were 
usually large, moistened, bulky pellets, *while those from the animals fed on the 
latter three diets (sucrose, glucose, and corn-starch) were hard, small, black pellets 
of commonly irregular form. It seemed, therefore, to be ppssible that the different 
nature of these two sets of groups mentioned above, was attributable to the results 
of the action of certain microorganisms that inhabited the digestive tract of the 
animals. On autopsy examination of such animals, the cecum of the lactose- and 
dextrin-fed was unvariably found to be distended and filled with residual dietary 
materials, in contrast to the contracted and empty cecum of the animals which 
received the sucrose, glucose, or corn-starch as the source of carbohydrate. 

As the results of the above finding, an attempt to isolate flavin fiom the feces 
was made with the hope of ascertaining the components of vitamin B 2 implicated. 
The determination of flavin in the feces was made by the methods of Kuhn. 00 
The ether extracted residue (about 60 g as dry powder) of feces mentioned above, 
was extracted three times with 80^ methanol. The combined methanol solution 
was concentrated under reduced pressure, and this concentrated solution was ex¬ 
tracted first with ether, and then with chloroform to remove fatty materials and 
pigments. After the aqueous solution was separated'from ether and chloroform, 
it was acidified with HC1 to pH 3.0, and then adsorbed twice on acid clay. The 
united adsorbates were eluted by shaking with a mixture of pyridine-methanol- 
water (1:1:3). After similar treatment was repeated twice more, the eluates 
were combined and evaporated in vacuo until pyridine was completely removed. 
These procedures were all carried out protected from light. The evaporated 
residue was diluted with H^O and made to 0.5 N alkaline solution with NaOH. 
This alkaline solution was irradiated by passing air current on 500 W electric lamp 
at a distance of 20 cm below 20° C for 2 hours. The resulted lumiflavin was 
acidified with HC1, and extracted several times with CHCl a . The combined 
chloroform extracts were dehydrated with anhydrous sodiumsulphate and concent¬ 
rated to a definite volume under diminished pressure, then lumiflavin was estimated 
by Zeiss’ Pulfrich Photometer. The amounts of flavin calculated from lumiflavin 
were about 300 micrograms. Their absorption spectra are given below. 

Such findings as above led the author to determine whether the respective 
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rations used In these experiments carried appreciable amounts of flavin and whether 
the presence of untreated corn-starch in the rats> Intestine favoured also the 
bacterial flora to synthesize flavin. It was found, however, that mm of them 
contained flavin. Tins indicated clearly that the diets containing lactose and 
dextrinized corn-starch affected the intestinal activities very differently from those 
containing sucrose, gluqose, and corn-starch as source of carbohydrate. It was 
highly interesting to find that the dextrinized corn-starch had a favourable in¬ 
fluence on bacterial flora in the rats’ intestine, and that the untreated cord starch 
failed to show any such properties. 

Thus data showed quite conclusively that the beneficial effects of lactose and 
dextrinized corn-starch on vitamin B a deficiencies were to be attributed to the 
nature of these two carbohydrates to favour the production of these factors by 
microorganisms in rats’ intestine. Flavin was isolated from the feces from the 
animals fed with the two diets. It was not correct to judge, however, that flavin 
was the only factor contained in the feces, since sufficient amounts of vitamin B, 
factors were supplied by the feces to produce satisfactory growth comparable to 
that obtained by providing flavin, B« and " filtrate ” factor to similar vitamin B, 
deficient diets as shown in the previous experiments. 0 ^ When the feeding of feces 
was stopped, the animals declined in weight, with poor appearance of the fur and 
skin. Guerrant 00 et al. showed that live yeast cells existed in the cecum of 
dextrin-fed rats in abundance, and those microorganisms were the specific agents 
to produce the B vitamins. Moreover, Bechdel and his co-workers w isolated 
bacteria from the dried matter of cows’ rumen and designated them Ffavobaoterum 
Vitarimen, and the microorganisms had very high ability to synthesize the vita¬ 
min B complex. 

Absorption spectra.— The absorption spectra of the lumiflavin obtained from 
the feces, voided by the animals fed on lactose and dextrinized corn-starch diets, 
were very similar to those of lactoflavin estimated by Kuhn, w even though the 
maximum points were not distinct like the pure lactoflavin, which might be due 
to contamination by some impurities. They are given below for the compar¬ 
ison : 

1=4450 A *=4450 A >1=4450 A 

*=3650 A *=3800 A *=3770 A 

*=2650 A *=2900 A *=2700 A 

* 2200 A *=2600 A *=2500 A 

H a O solution of CHC1 S solution of CHC1 # solution of 
lactoflavin. lumiflavin from feces lumiflavin from feces 

By Kuhn. of lactose diet (Fig. of dextrinized com- 

A). starch diet (Fig. B). 

By the author. 


By the author. 
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Fig. A. 1/30000 M. CIin 3 solution of lumiflavin 
isolated from the feces on Diet L rats. 



Fig. B. 1/30000 M. CHClj solution of lumiflavin 
isolated from the feces on Diet D rats. 


St MM ARY. 


1. Data are presented which show that in the vitamin B. deficiency the 
groups of rats receiving feces, voided by the animals fed on lactose and dextrinized 
corn-starch diets, showed a much more favourable growth response than com¬ 
parable groups of animals receiving sucrose, glucose, and corn-starch. 

2. The peculiar properties of the lactose and dextrinized starch are attributed 
to the formation of vitamin B. factors by microorganisms in the intestine of the 
rats. 

2. Flavin is isolated from the feces of such rats. 

[. Evidence indicates that the increased level (35 °/ 0 ) of either fish protein 
or egg albumin more greatly inhibits the cataractous change in the lens than 
level of protein. 

I wish to thank Prof. U. Suzuki and Prof. B. Suzuki for their advice and 
encouragement during the progress of this work, and to Dr. M. Sutni for his 
helpful suggestions. I am also very grateful to Dr. S. Kato for the spectroscopic 
assay, to Miss T. Akalio for the lumiflavin determinations, and to Dr. Y. Akuta- 
gawa, of Medical Department of Jikei University, for the ophthalmoscopic study 
on the lens change of the animals. I am indebted to Misses M. Takahashi and 
and H. Sasaki for their willing help in feeding the animals and preparing the 
materials. 

* This paper was presented at the Scientific Meeting of I. P. (\ K., June 16, 1939. 

( 1 ) U. Tange: Sc. Pap. I. P. C. R., 35 , 64 (1939). 

(2) U. Tange: Rikwagaku-kenkyu-jo Iho, 16, 1058 (1937). 

( 3 ) R. Kuhn, T. Wagner-Jauregg and II. Koltschmilt: Ber., 67. 1452 (1934). 

(4) N. B. Guerrant and R. A. Dutcher: J. Biol. Them. 110, 233 (1935). 

(5) S. 1 . Bechdel, II. K. Honeywell, R. A. Dutch r and M. II. Knut^en: J. Biol, Chem., 80, 
231 (1928). 

( 6 ) R. Kuhn, P. Gyorgy and T. Wagner-Jauregg: Ber. Them. Ges., 66 , 1035 (1933). 
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On a New Polypeptide Isolated from Eisenia Bicyclis. 

(Part II) 

A Study of the Chemical Structure of Kisenin. (I) 

(pp. 1-6) 

By Tosihiko Oohika. 

(Agricultural Chemical Laboratory, Tokyo Imperial l T nivcrhity; 

Received Dec. 5, 1939.) 

It has been described in the previous paper that “ Kisenin ”, a tripeptide 
isolated from Eisenia Bicyclis, has the composition C n H 2() 0, ( N 4 , and yields glutamic 
acid (2 mols), alanine (1 mol) and ammonia (1 mol) as the ultimate hydrolysis 
products. It has also been confirmed that eisenin contains each one of free 
carboxyl- and acidamide-group. 

In the present paper, some noteworthy data foi determining the chemical 
structure of eisenin arc reported. 

When eisenin was heated with ?>% aqueous barium hydroxide solution on a 
boiling water-bath, its partial hydrolysis took place, evolving almost quantitatively 
one equivalent of ammonia and leaving a syrupy substance which gave ninhydrin 
reaction contrary to the original substance and still intensive biuret reaction. 

By estimating acidity and amino nitrogen content of the syrupy substance 
obtained above, it was shown that one amino group and 2 more carboxyl groups 
(ft free carboxyl groups in total) per molecule of eisenin became free 

In order to confirm whether this partial hydrolysis product consists mainly 
of tripeptide or mixture of amino acids, or amino acid and dipeptide, and also to 
investigate the arrangement of the amino acids in the peptide, it was submitted to 
the oxidation by means of nitrous acid as well as hydrogen peroxide according 
to the methods used by Kendall, McKengie and Mason or by Quastel and Stewart 
for the study of glutathione. 

On oxidation with nitrous acid, neither a-oxy-glutaric acid nor lactic acid 
was detected directly in thp reaction product, indicating that there was no con¬ 
tamination with amino acid ; after a complete hydrolysis, however, (//-Ct-oxy-glutaric 
acid, (//-glutamic acid and (//-alanine were isolated from the oxidised solution. 





n 


Therefore it is thought that one of the two glutamic add molecules is 
^attached through its carboxyl group and not through its amino group, also that 
the amino groups of another glutamic acid and alanine are substituted. 

In the case of the reaction towards hydrogen peroxide, succinic acid and 
acetic add were isolated by extracting the solution with ether directly after 
oxidation. From the solution exhausted with ether no more of these organic acids 
could be obtained though the solution was hydrolised with sulphuric acid. 

This result shows that the glutamic acid, in this ■^ripeptide molecule, is 
always attached to the amino group of the other amino acid by the carboxyl group 
which is next to the amino group. 

But it is not possible to determine, by these reactions, whether only amino 
group or both amino and carboxyl groups in the alanine are concerned in the 
peptide connection. « 

From these results, it is concluded that the reaction product yielded by 
partial hydrolysis of eisenin may be a tripeptide which is denoted by either 
di-[a-amino-^-carboxy-butyryl]-alanine (I) or [d-amino- 7 '-carboxy-butyryl]-alanyl~ 
glutamic acid (II). 

(I) (II) 

COOH COOH COOH COOH 

CM, CHj CH 2 CM, 

CH, at, CM, CH, CII, CH, 

NM 2 .CH.CO.NH.C£I.CO.NM.CH.COOII Nil,.CH.CO.NU.CII.CO-NH.CH.COOH 

Work is now in progress on the structure of eisenin, the results of which 
will be shortly communicated. 


Studies on the Yeasts Found in “ Miso.” 

(Supp. Contribution) 

Part 4. Discussion and Conclusion. 

(PP. 7-17) 

By Masatoshi Mogi. 

(The Brewing Laboratory or Noda Sboyu Co. Ltd., Noda-raachi, Chiba*ken, Japan; 
keceiwTbec. u, 1939.) 

The author has isolated 13 new strains of yeast from 20 samples of “ Miso ” 
produced by this company and in various districts of this country. 

Morphological arid physiological properties of the yeasts were investigated in 
detail and they were accordingly classified as follows:— 



n 


(Vat. u, 


Saechammyces miso d nov. sp. 

" " var. 1 nov. sp., nov. var. 

ft tt var. 2 // // 

// miso e nov. sp. 

Zygosacdmromyces mho y nov. sp. 

n ft var. 1 nov. sp., nov. var. 

n n var. 2 ft tt * 

Psevdohansenula miso nov. genus, nov. sp. 

Pidda mho nov. sp. 

Torulopm miso 3 nov. sp. 
ft mho £ tt 

tt uvae (Pollacei et Nannizzi) Lodder var. mho nov. var. 
Pseudomycoderma mho nov. sp. 

The author wishes to express his deep gratitude to Prof, emeritus Dr. T. 
Takahashi and Prof. Dr. K. Sakaguchi for their kind advice and encouragement 
throughout this work. 


Biochemical Studies on the Sexual Organs of 
the Silk Worm, Bombyx tnori L. 

Part IV. On the quantitative development and the catalase actions 
of the slimy gland, appendages of the female sexual organ. 

(pp. 18^22) 

By Takeo Nakasone. 

(Mie Prefectural Sericultural Experiment Station; Received Dec. 1, 1939.) 


Studies on the Preparation of Unsaturated Higher Fatty 
Alcohol by the High Pressure Hydrogenation 
in the Presence of Zinc Catalyst. 

Part III. On the Reduction of the Methylesters of the 
Mixed Fatty Acids from Soya Bean Oil. 

(pp. 23-^26) 

By Yuichi Shinozaki and Shizuo Sumi. 

(Dept, of Organic Chemistry, The Central Laboratory, South Manchuria Railway Co , 
Dairen; Received Nov. 21, 1939.) 



Nutritive Value of Cereals and Tubers. 

(Studies on Rural Foods. I.) 

(pp. 27-35) 

Hisayoshi Iwata. 

(Morioka Imperial College of Agriculture and Forestry, Japan; 

Received Dec. 16, 1939.) 

Various kinds of polished cereal grains, dried tubers and chestnuts powder 
were compared as to their food values by using them as basal diets in feeding 
experiments on young albino rats. 


On the Reaction and Line Status of Apple Orchard 
Soil in South-Manchuria. 

(pp. 36—38) 

By R. Kawashima. 

(Agr, Chem. Laboratory, Kyushu Imp. University; Received Dec. 20, 1939.) 

The author has determined both the reaction and degree of lime saturation 
of several apple orchard soils in Ryoto peninsula of South-Manchuria. The pH 
values of many soils now examined are slightly over 7 and the degrees of lime 
saturation are generally more than 80. 

On the other hand, the apple orchard soils of Nagano and Aomori in Japan 
are acid in reaction almost unexceptionally, and lime saturation is low. As the 
varieties of apple cultivated are the same between Japan and Ryoto peninsula, a 
question arises which of these two opposing characters of soil conditions is most 
suitable for apples. 

In the author's opinion, it is necessary to apply more lime for the apple 
orchard in Japan and make the soil less acid. 


On the Retting of Vegetable Fibre Materials. 

Part XI. The Useful Anaerobes for the Bacterial Retting of Flax. 

(pp. 39-42) 

By Tosio Nakahama. 

(Kanebo Yamashina Institute; Received Nov. 29, 1939.) 

Nearly the same effective retting of flax was attained by the anaerobic pro* 
cess i as was previously observed with the aerobic bacteria (see Part JX and X), 
and eleven strains of anaerobic bacteria were isolated from the retting vat. 
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After carrying put pure fomentation of fla^ wkh «ae& of #iese eleven strains 
of bacteria, one strain of bacillus and one strain of coccus were selected as the 
most useful organisms. 

One of the useful anaerobes was classified as a new species and named 
Micrococcus linumus, since the characteistics pf the bacteria were found not to be 
the same as those of Micrococcus minimus Giselli, in the propagation on milk or 
potato and for the sources of nitrogen. 

The other useful anaerobe was found to reveal similar characteristics to 
B&oillw auranMus Sack. However, cellulose was never decomposed and the 
saccharification of starch was not remarkable by the bacteria. For the fermenta¬ 
tion products, acetone or butyric acid was not detected. 

It was therefore concluded that this bacteria was also a new species and it 
was named BaciLus linumus. 


On the Hydrolysis of Fats and Fatty Acid Esters. (V) 

(pp. 43-54) 

By Toyoki Ono. 

(Chemical Laboratory of the Fish Meal Association of Japan; 

Received Dec. 21, 1939 ) 

I. Preparation of Triglycerides. 

(A) . Caprylic, capric, lauric, myristic, arachidic, erucic, ricinolejc, linolic, 
linolenic, C n H 2n _ 6 0 2 , and clupanodonic acid were isolated from cocoanut oil, pea¬ 
nut oil, rape oil, castor oil, linseed oil and sardine oil. Purified palmitic, stearic 
and oleic acid from commercial products. 

(B) . Simple triglycerides were obtained by BertheloPs method with these 
fatty acids—on heating for 5 hours at 120—200°C the mixture of glycerol, an 
excess of fatty acids and a small quantity of TwitchelPs reagent. 

II. Hydrolysis of Triglycerides by Pancreas Lipase. 

(A) . On the triglycerides of saturated fatty acids (C*—C 18 ), the reaction 
velocity on hydrolysis diminishes in proportion to the molecular weight 

(B) . On the triglycerides of unsaturated fatty acids (C i3 and C M ), however, 
there is no relation between the reaction velocity and the molecular weight, but 
at lower temperature the reaction velocity depends upon the number of double 
bond (unsaturation) in glyceride. 

III. Comparison^ of Hydrolysis between Oils and Glycerides. 

Pi evious work showed that the saturated fats such as cocoanut oil* butter fat 
ard beef fallow are much less hydrolysed at lower temperature than the unsaturated 



ones such as peeiija <$, whale oil and sardine oil. 

From these experimental results it will be understood that the difference of 
reaction velocity, especially at lower temperarure, depends upon the chemieal com¬ 
position pf fat and oil—the contents of saturated or unsaturated glycerides. Table 
V. Shows distinctly this explanation. 


Table V. The Temperature Coefficient on Hydrolysis of 
Fats and Triglycerides. 


Fat hr Oil 

k(U 

Fat or Oil 

kfV 

Triglyceride 

i\yf 

Triglyceride 

k}W 

,J J P 114 M 
Linseed oil 

7.45 

Castor oil 

3 46 

Caprylin 

8 14 

Olein 

8 14 

Ferilla oil 

5 22 

Chicken fat 

7 81 

Caprin 

12 44 

Eruein 

9.80 

Olive oil 

6 93 

Whale oil 

3 51 

Laurin 

17 15 

Linolm 

7 02 

Beef tallow 

9 10 

Sardine oil 

5.96 « 

Myristin 

17.37 

Linolemn 

7.72 

Butter fat 

9 14 

Shark liver oil 1 

4.27 

Palmitin ! 

15.31 

Clupanodonin 

5 03 

Cocoanut oil 

1173 

Cod liver oil j 

5.93 

Stearin | 

9 36 

Ricinolein 

4 46 


k t F, represent the reaction velocity coefficient at 30°, 0°, —10 Q C. 


The Influence of Monochromatic Lights on the 
Action of Enzymes. 

[Report XXX-XXXIII] 

Especially on the Influence of Infra-red Rays. 

(pp. 56'"•'63) 

By Reitaro Murakami. 

(Agricultural College, Utunomiya; Received Dec. 22, 1939.) 

In order to further investigate the influence of infra-red rays on the enzymes 
in yeast, the enzyme solutions containing saccharase, amylase, proteinase and lipase 
respectively were irradiated by infra-red rays from a “ Vim Ray ” red lamp. The 
treatments after the addition of the enzyme solutions into the substrates were the 
same as described in the author’s previous paper s. o;) 

In this experiment, the action of the yeast saccharase was found to be pm* 
moted by infra-red rays. The saccharase was more promoted by the rays cotv 
taming both infra-red and visible. u 

The amylase, proteinase and lipase were influenced very slightly by the action 
of lights. However, the enzymes were promoted by infra-red rays and tlfe .ray* 
containing both infra-red and visible, 

(1) Bull. Agri. Chem. Soc. (Japan), 178, 435-444 (1939). 



Phosphoric Acid Absorbtion of Soils in Tyosen. V. 

(pp. 64-70) 

By Misu-Hideo. 

(Agricoltaral Experiment Station, Government General of Tyosen; 
Received Aug. 28, 1939.) 


Beitrage zur Kenntnis der Chemie des MuskeleiweiBes. 

I. Mitteilung. Uber die Stickstoffverteilung des 
Kaninchenmuskelplasmas. 

(ss. 71—81) 

Von M. Kadatsu. 

(Aus dem Agrikulturchemischen Institut der Kaiserlichen Universit&t 
Tokyo. Vorstand: Prof. Dr. E. Hiratsuka.) 

(Eingegangen am 26, Dez. 1939.) 

Zusammenfassung. 

Mit etwa 2 kg. schweren mannlichen Kaninchen wurden die folgenden 
Untersuchungen angestellt. 

1) Nach einigen Versuchen mit der Muskulatur der hinteren Extremitaten 
wurde eine Methode angewandt, in der das Muskelplasma mittels Zentrifugalma- 
schine ungefahr quantitativ getrennt und bestimmt werden konnte. Dabei bestimmte 
der Verfasser das Prozent des getrennten Muskelplasmagewichtes zur ursprung- 
lichen Muskulatur des Grades der Muskelplasmatrennbarkeit und deutete es als ein 
Zeichen von Muskelfleischzustandanderung. 

2) An funf Lokalitaten der hinteren Extremitaten, an drei vom Ruckgrats- 
muskel und an zwei von den Vordergliedern der drei oben erwahnten Kaninchen, 
die blutig durch Gnickschlag getotet wurden, lieB sich nach einer Probeentnahme 
nach einer Lagerung von 18, 48 beziehungsweise 118 Stunden im Eisschrank 
(0—4°C) der Muskelplasmatrennbarkeitsgrad und der Gesamt-, Rest-, Amino- 
(nach Folin), Ammoniak-stickstofifgehalt (nach Parnas-Heller) im Muskelplasma des 
Muskelfleisches derselben bestimmen. 

3) Der Muskelplasmatrennbarkeitsgrad andert sich nicht nur nach den In- 
tfividuen, sondern auch der Muskellokalitat und hat die Neigung, an beiden 
Muskelenden geringer als am Mittelteile zu sein. Seine Werte vergroBern sich 
in der Reihenfolge: Ruckgrats-, hintere Extremitaten- und Vordergliedmuskeln; 
sae sind besonders groB an den hinteren Enden der ersteren. 

4) Der Gesamt- und' EiweiB- (koagulierbare) StickstofTgehalt des Muskel- 
plasmas jst im allgemeinen geringer an beiden Enden des Muskels als am Mittel- 
teile, diese Neigung auBert sich klar an den Riickgratsmuskeln, aber nicht an 
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4m hinteren Extremitatenmuskeln. Zu dieaer Tatsache wird dor Zusammenhang 
von Muskelform und Tatigkeit erortert. 

5) Rest-, Am|no- und Ammomak-stickstofTgehalt zeigen dieselbe Neigung 
an den hinteren Extremitaten wie der Gesamtstickstoffgehalt; an den hinteren 
Enden des Riickgratsmuskels ist das Verhaltnis jedoch ein umgekehrtes. 

6) In der Stickstoffverteilung Im Muskelplasma betragt der EiweiBstickstoff 
an den hinteren Extremitaten 79—8324 (Reststickstoff 17—21^6) und variiert mehr 
und mehr vom Mittelteile nach den beiden Enden. Es isfc^jedoch beachtenswert, 
daB der Reststickstoff an den hinteren Enden des Riickgratsmuskels 35—4294 
des Gesamtstickstoffes erreicht. 

Amino- (5—794), Ammoniak- (1 — 394) stickstoffverteilung sind an den Loka- 
litaten groB, an denen der Reststickstoff groB ist. 

7^ Die Variierung der oben erwahi^en Werte zwischen den Muskellokalitaten 
des hinteren Extremitatenmuskeis ist am nachsten zu den experimentellen Fehler- 
grenzen, wenn dieselben auf beide Enden oder auf das hintere Ende entfallen, 
und an diesem Punkt laBt sich die Homogenitat der hinteren Extremitatenmuskeln 
erkennen. 


On the Formation of Ascorbic Acid from Mannose 
in Plants and in Animal Bodies. IV. 

(pp. 82—83) 

By Tetutaro Tadokoro and Tuneyuki Saito. 

(Hokkaido Imperial University; Received Dec. 16, 1939.) 


On the Formation of Ascorbic Acid from Mannose 
in Plants and in Animal Bodies. V. 

(pp. 84) 

By Tetutaro Tadokoro. 

(Hokkaido Imperial University; Received Dec. 16, 1939.) 


The Effect of Glutathione upon Narcotism. 

(Biochemical Studies on Glutathione. The IXth Report.) 

(pp. 85-402) 

By Masayoshi Ogawa. 

(Department of Nutrition, College of Medicine, Nippon University; 

Received Nov, 34, 1939.) 

In thl$ report the author described an experiment on the effect of glutathione 
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upon narcotism, employing a number of suite albino rate weighing from 100 grams 
to 150 grams, which were narcotised by subcutaneous injections of bromral (80 


tUg pet 100 grams of the body weight) and obtained the following results. 

Rate of Sleep. 


The time of the i»j. of GSH 
after the tnj, of bromral. 


GSH (mg) injected (per 1#0 grama of the body weight) 


0.1 

mg 


0.5 

mg 


1.0 

mg 


25 

mg 


5.0 

mg 


10.0 

*ng 


25.0 

mg 


30.6 

mg 


X hr before the inj. of bromral. 


100 


60 


68 


135 


129 


135 


178 


166 


201 
► 209 


At the same time. 


100 


123 


148 


203 


197 


221 


188 


166 


Injected 1 hr after the iaj. of 
bromral. 


100 


123 


197 


203 


172 


166 215 


184 


191 

203 


Inj. 2 hr# after the injection of 
bromral. 


100 


116 


178 


240 


227 


209 233 


178 


As shown in the above table, the animals injected with bromral and GSH 
slept soundly and more deeply than the animals which were injected with bromral 
only. 

By injecting a large dose such as 100 mg. of bromral per 100 grams of the 
body weight, and at the same time, injecting GSH in doses of 0 mg., 6 mg., 
10 mg., 20 mg. and 30 mg. respectively per 100 grams of the body weight, the 
author obtained the following results : 


Death or Recovery of the Animals. 


Body weight 
(gram) 

Bromral (mg) 
injected 

GSH (mg) 
injected 

. Dunes "of"Sbij ( 

(per 10# grams of) 

' the body weight ' 

Death 

Recovery 

102 

90 

0 

0 

+ 

- 

149 

149 

0 

0 

+ 

- 

130 

130 

0 

0 

+ 

- 

1JL2 

110 

0 

0 

+ 

- 

174 

■ 

~ 9 

5 

+ 

- 

145 

"y; 

15 

10 

+ 

- 

146 


15 

10 

+ 

- 

136 

140 

14 

10 


- 

170 

170 

17 

10 

+ 

- 

152 

150 

23 

15 

- 

+ 

172 

170 

25 

15 

- 

+ 

124 

120 - 

25 

20 

- 

4 - 

155 

150 

30 

20 

| 

•f 

«7 

150 

30 

20 

* A * < 

r + 












mm 


4 § 


m 

168 

55 

20 

4* 

— 

149 ; 

150 

50 

30 

- 

+ 

149 

s 150 

45 

30 

- 

+ 

169 

170 

50 

30 

- 

+ 


As shown in the above table, all the animals injected with Omg., 5 mg., or 
10 mg. of GSH per 100 grams of the body weight died (death rate was 100#), 
but only 11# of the animals injected with 15 mg., 20 mg'., or 30 mg. of GSH 
per 100 grams of the body weight died. 


A Study on Bacteria of Korean Soy Preserved-Crabs. 

(pp. 103^126) 

By Y. L. Pak M. D. 

(Seoul, Chosen (Korea) ; Received Oct. 28, 1939.) 

This is report On the study of bacteria isolated from the various parts of the 
soy-preserved crab, the liver, generative organs, leg muscles. This long preserved 
crab is a favorite dish for Koreans. 

A study was made on the bio-chemical nature, mode of growth, fermentative 
actions and also on the fermentation products of the bacteria isoloted, the identities 
and varieties of which were as follows:— 

1. B. megatherium var. K. S. C. 

2. B. mycoides var. K. S. C. 

3. B. mesentericus var. K. S. C. No. 1. 

4. B. mesentericus var. K. S. C. No. 2. 

5. B. fusiformis var. K. S. C. No. 1. 

6. B. fusiformis var. K. S. C. No. 2. 

7. B. panis var. K. S. C. 

8. B. lentus var. K. S. C. No. 1. 

9. >B. lentus var. K. S. C. No. 2. 

IQ, B. spinosporus var. K. S. C. No. 1. 

11* B. spinosporus var. K. S. C. No. 2. 

12. B. agri var. K. S, C. 

13. B* teres var, K. S. C. 

14. B, simlex var. K. S, C No. 1. 

15. B. simlex var, K. S. C* No. 2. 

18. Phytomonas fluccumfaciens var, K, S, C. No, 1, 
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TRANSACTIONS 


Studies on Vitamin B a Complex. VI 

Rat-acrodynia and Fatty* Acids.* 

By Ume Tange. 

(The Institute of Physical and Chemical Research.) 
Received Nov. 13, 1939. 


In 1932, I reported that when young rats were maintained on the diets totally 
deprived of fats they developed characteristic symptoms accompanying impairment 
of growth, denuded area of skin, and u scaly M condition of feet, which were cura¬ 
ble by the administration of either linoleic or linolenic acid. 00 Later, in the studies 
on vitamin B 2 deficiencies 02 * 8 , it was found that rats suffering from lack of vitamin 
B 6 often developed symptoms similar to those of the fat deficiency mentioned 
above. However, when the diets contained moderate amounts of fats, for instance 
10 96 , the symptoms were irregular and not so severe as with fat free diets. Birch 
and Gyorgy 00 reported that certain fats had a sparing action on vitamin B 6 , and 
they suggested that this action was due to the linoleic acid present in the fat. 
Salmon 0 * 0 showed that oils alone or starch alone failed to cure or prevent acrodynia 
and that oils did not contain the entire dermatitis-preventing factor, but might 
contain an essential part of the factor which supplemented the heated yeast ex¬ 
tract. More recently Birch 00 reported that two factors were concerned in the cure 
of the acrodynia-like dermatitis. One was the water-soluble factor vitamin B 6 ; the 
other was fat-soluble and present in the fatty acid fraction of maize oil, which 
appeared to be similar to the “ linoleic acid ” of Burr and Burr. 

The experiments presented in this paper are, therefore, concerned with the 
relation between vitamin B e and unsaturated fatty acids in tjie cure and produfy 
tion of acrodynla-Iike dermatitis of rats. 

Experimental. 

Method*. 

In order to carry out this experiment, it was needed to prepare pure casein 
and vitamin B 6 extract free from fats. The following procedure, therefore, was 
mbmfo&L * 





Purification of casein.-— 2 kg of casein was stirred into fi litres of water solu¬ 
tion of 60 g of NaCI containing 6 cc of glacial acetic acid. Afte settling foi* 
several hours, the supernatant liquid was decanted off, and a similar treatment 
Was repeated six times more. This was filtered on a large Buchner’s funnel, 
washed free from acid, and then the casein was stirred into 4 litres of 95^4 alcohol. 
The alcohol was removed by filtration. This procedure was repeated once more, 
the casein was dried at about 50° C, and ground, then extracted with ether for 
10 days to remove fatty materials completely. 

Preparation of yeast extract.— 200 g of dried brewer’s yeast was extracted 
with 800 cc of 75^ alcohol by shaking for 2 hours at room temperature. It was 
filtered and reextracted as above, the process being repeated twice more. The 
combined extracts were then evaporated down to remove the alcohol, adjusted to 
pH 2 with HC1, and shaken with ether several times to remove all neutral fats 
and fatty acids. The solution was made to about pH 6 with NaOH, and con¬ 
centrated in vacuo. 9b % alcohol was added into the concentrate and the mixture 
was allowed to stand in the ice box until the inert materials had settled out, 
which were filtered off and the filtrate kept for assay (10 drops of this solution 
correspond to the yield from 0.8 g of the dried yeast). 

A. Estimation of vitamin B 6 activity of the yeast extract. The basal diet 
used in this experiment had the following composition : 

Diet I. 


Purified casein 18^6 

Sucrose (Pharmacopeia Japoruca) 67 

Butter fat 9 

McCollum’s salt mixture 4 

Agar-agar 2 


This was supplemented with 10 ; hydrochloride, 20 y riboflavin each rat 
daily, and 2 drops of biosterin** (45.000 I. U.) weekly as vitamins A and D. 

The feeding technique employed in this work was for the most part similar 
to that described in the preceding paper. C75 



Pig. 1. Growth carves of rats on Diet I, supplemented daily by 5 or 10 drops of yeast extract, 
and alone or combination^of B e and FF (filtrate factor), respectively, 
a acrodynia, c cured, FF (one drop a* 1 ,5 g of fresh beef liver). 

From Fig. 1 (||.and b), it may be noticed that the cure of acrodynia arid 
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the response of growth were slow with 5 drops of the yeast extract, while mow 
rapid cure and growth resulted with JO drops of the extract. With 15 y of crjzv 
Stalline B e ,*** nearly the same result as with 10 drops of the yeast extract was 
obtained. By supplementing vitamin B 6 with 3 drops of filtrate factor, however, 
a very striking effect on growth was brought about as seen from Fig. 1 (c)* 
This was in agreement with the previous experiments. 05 

Filtrate factor used throughout the experiments was prepared from beef liver 
by the method previously described. 05 

In consideration of the results obtained in the previous experiments 0 ** 5 , 
the following attempts were made; to study 'firstly, the influence of vitamin B 8 on 
the production of the fat-deficient disease, and secondly, the influence of fats in 
vitamin B 6 -free diets on the development of the acrodynia-like dermatitis. The 
basal diets used in these investigations at£ shown in Table I. 

1. Experiments on fat-free diet. This was carried out by feeding rats on 
diets provided with different amounts of vitamin B 6 . The basal fat-free diet is 
given in Table I. 


Table I. 


Composition of diets (per cent.) 


Component ___ 

Diet 

Diet II 

Diet III 

Diet IV 

Purified casein 

20 

20 

20 

Sucrose ( Pharmacopeia Japonica) 

73 

70 

70 

McCollum's salt mixture 

5 

5 

5 

Agar-agar 

2 

2 

* 1 

2 

Soy bean oil 

- 

3 

- 

Crisco 

- 

- 

3 


All the above diets were supplemented as in Diet I 


Group 1. The rats receiving 10 drops of the yeast extract grew well for 5 
to 7 weeks, then the growth was retarded. At about 9 to 10 weeks the nose 
and mouth were inflamed, and scaly feet, dandruff and alopecia appeared, but no 
typical acrodynia was noticed. When this condition condinued the rapid loss iij 
weight occurred and death happened shortly unless fatty acid was fed. Admini¬ 
stration daily of 5 to 10 drops of soy bean oil or 2 drops of linoleic acid brought 
about increase in weight and rapid cure, but crisco had apparently no such curing 
properties (Fig/ 2). 

yraa 

linoleic add was prepared from linoJ-hydroxamic acidf (C 17 H 81 — J—* 
JOg of pure linol-hydroxafnsc acid (mp 41~42°C), which was separated from 
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cotton-seed oil, was added into a mixture of 100 g of 70# ethyl alcohol and 
of U$0 4f and it was heated on a water bath under reflex condenser in the #jfc- 
mosphere of C0 2 until no more purple red colour reaction with Fe€l 8 appeared; 
it took about three hours. The resulting solution was distilled in a reduced prefix 
sure to remove the alcohol, adding a small amount of water from time to time. 
The solution was now extracted with petroleum ether below bp 50 °C, the eXr 
traction being repeated twice more. After removing the ether by distillation, the 
residual solution was saponified with alcoholic potassium hydroxide in order to 
remove the ethyl ester which might be present. This alkaline solution was now 
acidified with HC1, and again extracted with petroleum ether. After dehydrating 
with anhydrous Na 2 S0 4 , the petroleum ether solution was evaporated as completely 
as possible in a high vacuum in CO z atmosphere. The yield of linoleic acid was 
nearly theoretical. 

Group 2. The animals given 5 drops of the yeast extract grew for the first 
few weeks, but gradually declined in weight. They developed acrodynia-Hke der¬ 
matitis within 5 to 7 weeks, accompanying scurfy coat and denuded area on the 
skin. With 5 drops of soy bean oil, the improvement in weight and dermatitis 
was much slower than with 10 drops of the oil. Feeding 2 drops of linoleic acid 
brought about a prompt cure of dermatitis, whereas crisco was ineffective (Fig. 3). 



Fig. 2. Growth curves of rats on fat-free diet Fig, 3. Growth carves of rats on fat-free diet 

(Diet II), supplemented daily by 10 drops (Diet II), supplemented daily by 5 drops 

of yeast extract, of jeast extract, 

dj fat-deficiency, S;soy bean oil, L; linoleic a; acrcdynia, d; fat-deficiency. The other ab¬ 
ac id, H, C,; crisco, k j killed, c; cured, x; died, breviations are the same as in Fig, 2, 

These results indicate that rats may develop the acrodynia-like dermatitis if 
diet is free from fat even when moderately large amounts of vitamin B* are given, 
It would seem, therefore, that certain fats are necessary for normal growth of rata* 
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2. Experiments on vitamin B 6 -free diets. This Was carried out by feeding 
animate on diets containing varying amounts of fats to determine the time of the 
development of acfodynia-like drematitis and the degree of the symptom. The 
diets used are shown in Table I. 

Group 1. The rats fed on Diet II (fat-free diet) developed severe acrodynia 
in 3 to 4 weeks. Administration of 10 drops of the yeast extract caused some 
improvement on the symptom, but the rats declined in weight and death occurred 
among them. By the additional supplement, however, of 10 drops of soy bean 
oil or 2 drops of linoleic acid, there was an immediate resumption of growth and 
the symptoms cleared up within a few weeks. Cured animals maintained them¬ 
selves free of all symptoms as long as the fatty acid and yeast extract were con¬ 
tinued. If the oil or fatty acid was withheld, the rats declined in weight and 
developed acrodynia (Fig. 4). 4 

Group 2. The acrodynia-like dermatitis appeared in about 6 to 7 weeks in 
the rats fed with Diet III (?>% soy bean oil). By providing 5 or 10 drops of 
the yeast extract the acrodynia was quickly cured and growth restored. When 
15 T of B 6 was given the dermatitis was cured, but filtrate factor was needed to 
induce optimum growth in the rats. Soy bean oil alone did not prevent the 
acrodynia but did delay the onset of the symptom to some extent (Fig. 5). 



Fig. 4. Growth curves of rats on vitamin 
F g -free diet containing no fat, 

YE;yeast extract. The other abbreviations 
are the same as in Figs, 2 and 3. 


YE stopped 



Fig. 5. Growth curves of rats on vitamin 
F 6 -free diet containing soy bean oil. 
YF; filtrate factor. The other abbreviations 
are the same as in Figs. 3 and 4. 


Group 3. Results obtained with Diet IV (3^ crisco) were similar to those 
with Diet II (fat-free) except the delayed onset of the dermatitis* which was not 
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so severe as seen in the animals on Diet II. Without supplement of the yeast 
extract, the animals died with rapid loss of weight. 5 drops of the yeast extract 

failed to cure the dermatitis, but 10 drop® 
of the extract gave a slow improvement. 
Complete cure and* normal growth were 
obtained by an additional supplement of 
either 5 drops of soy bean oil or 2 drops 
of linoleic acid (Fig. 6). 

The results with 10 ^ crisco diet 
were not shown in the figures but were 
similar to those observed with the 3^6 
crisco diet. The development of acrody- 
nia was irregular, and the onset was 
delayed, usually requiring 10 to 12 weeks. 

These results show that when rats 
are fed on the basal fat-free diet without 
any addition of vitamin B 6 , severe acrody- 
nia develops very quickly, with subnormal weight and scaliness of hind feet. 
Feeding the yeast extract relieves the symptoms to some extent, but for copmJete 
cure and normal growth it is necessary also to administer certain fatty acids. It 
is seen that the effect of soy bean oil on cure of the dermatitis and promotion of 
the growth depends on its content of the essential fatty acid, which may perhaps 
be similar to linoleic acid. 



Fig. 6 . Growth curves of rats on vitamin P 6 -free 
diet containing 2% crisco. 

The abbreviations are the same as in Figs. 3 and 4 


Discussion. 

The evidence indicated that two factors were concerned in the cure and pro¬ 
duction of acrodynia like dermatitis; one water-soluble factor, viz., vitamin B 6 , and 
the other fat-soluble factor apparently similar to linoleic acid. On examining the 
results it was at once recognized that the close relationship between the amount 
of certain fatty acids in the diet and severity of the acrodynia-like dermatitis would 
indicate that vitamin B 6 was connected in some way with the metabolism of the 
fatty acids. Though the exact biological function between vitamin B 6 and the 
essential fatty acid has not yet been fully established, it seemed reasonable from 
the results to conclude that the presence of an adequate amount of vitamin B e 
and of the essential fatty acid in diet was necessary for normal health and grow¬ 
th of the animal. Birch 00 found the unsaturated fatty acids of maize oil to be 
effective in relieving the symptoms of vitamin B 6 deficiency, and suggested this 
finding to be related to the observations of Burr and Burr 0 ’ 5 concerning essential 
fatty acids, and perhaps also to the fat-soluble antidermatitis factor indicated by 
Hogan and Richardson. 005 ~ He could not findany evidence to indicate that the 
vitamin might exist in combination with lipoids, but he presented, instead, the 
evidence showing that there was a functional relationship between the unsaturated 
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fatty acids and the vitamin, Halliday ai) reported further evidence supporting this 
view, who observed that there was fatty liver in vitamin B 6 -deficient animals and 
feeding choline remedied such condition to a large extent. Quackenbush and Ste- 
enbock CW5 found that a B 6 -deficient diet supplemented by unsaturated fatty acids, 
either as natural oils or as 10 mg per day of ethyl linoleate, protected rats from 
acrodynia and kept them in good health. Salmon 1 ^ also observed a relation bet¬ 
ween B e and fat metabolism. Such reports led to the conclusion that vitamin 
B e was connected in some way to fat metabolism. 

Summary. 

Data are submitted which show that two factors are concerned in the produc¬ 
tion and cure of the acrodynia-like dermatitis. One is water-soluble factor, viz., 
vitamin B 6 ; the other is fatty acid factor similar to linoleic acid. 

The evidence suggests that vitamin B 6 is connected in some way with the 
metabolism of the fatty acids. 

I wish to thank Professor U. Suzuki for his many helpful suggestions con¬ 
cerning this work. I am also indebted to Misses M. Takahashi and H. Sasaki for 
their generous assistance in preparing the materials and feeding the animals. 


* This paper was presented at the Scientific Meeting of I. P. C. R. June 16, 1939. 
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A Brown Forest Soil in Kokuga of North-Manchuria. 

(pp. 125—128) 

A. Kawashima and G. Suyama 

(Agr, Chem. Laboratory, Kyushu Imp, University; Received Jan. 20, 1940.) 

Kokuga is situated on the river Amur in lat. 50° 15' N. and long. 127° 29' 
E. The soil profile now concerned exibits clear morphorogical characteristics of 
a slightly podzolized brown forest soil influenced by soil water to some extent. 
The data described below are all expressed on air-dry basis. 

Some analytical data on fine soil are given in Table I. The exchange capa¬ 
city and exchangeable calcium are expressed as mg. eq. per 100 g. soil. 


Table I. Some analytical data on fine soil. 


Layer 

Moisture 

% 

Loss on 
ignition 

% 

Total 

N 

% 

PH 

Daiku- 

hara 

acidity 

(yiX3) 

Uyd o^y- 
tic 

acidity 

Oh) 

Ex¬ 

change 

capacity 

Ex¬ 
change¬ 
able Ca 

% of 
Ca 

HfO 

KCl 

At 

7.34 

10.85 

0 36 

5 33 

4.27 

3.9 

32.1 

36.59 

16.43 

44.9 

a 2 

6.11 

1 6.07 

0.10 

5.59 

4 24 

5.7 

21.8 

27.70 

13.66 

49.3 

B, 

6 98 

4 94 

0 09 

5.66 

4.46 

3 6 

15.8 

28.72 

14.79 

51.5 


As may be seen in Table I. in A r layer total nitrogen content and exchange 
capacity are very high and the pH-value and percentage saturation of calcium are 
relatively low. 

The colloidal clays (<0.001 mm ^) were separated and analysed. The total 
contents of silica and sesquioxides and their molecular ratios are given in Table 
II, in which the loss on ignition and exchange capacity are also include^ 


Table II. Some analytical data on colloidal clay. 


Layer 

Moisture 

% 

Loss 

on 

ignition 

% 

Ex¬ 
change 
capacity 
(m, eq ) 

Si0 2 

% 

AljOg 

% 

Fe,0 B 

% 

Sify 

ALO, 

SiO, 

R,<>, 

• 

Aqo, 

Ai 

4.73 

23.28 

86 .£8 

37.87 

17.15 

7.00 

3.74 

2.97 

0.26 

At 

9.92 

12.24 

72.85 

42 20 

20.23 

8,44 

3.54 

2,79 

0.27 

Bi 

4 6.10 

13.22 

70.99 

44.36 

21 52 

8.25 

3.49 

..—j 

2 81 

0.25 
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The high loss on ignition and exchange capacity in A x are due to the pre¬ 
sence of some humus. The silica-alumina and silica-sesquioxide ratios in A t are 
the greatest, and that means some leaching down of colloidal sesquioxides from 
this layer. But as the differences in the magnitude of these ratios between each 
layer are very insignificant, a fairly good similarity of composition between these 
colloidal clays can be assumed. 


Phosphoric Acid Absorbtion of Soils in Tyosen. (VI~Vfl) 

(pp. 129^144) 

By Misu-Hideo. 

(Agricultural Experiment Station n Government General of Tyosen; 

Received Aug 28, 1939.) 


On the Enzymic Action of Nucleotid-like 
Substances. (II) 

(pp. 145-146) 

By Tetsutaro Tadokoro & Tsuneyuki Saito. 

(Hokka'do Imperial University; Received Dec. 26, 1939.) 


On the Hydrolysis of Fats and Fatty Acid Esters- (VI) 

(pp. 147—158) 

By Toyoki Ono. 

(Chemical Laboratory of the Fish Meal Association of Japan; Received Jan. 23, 1940.) 

(I). Hydrolysis of Triglycerides by Ricinus Lipase. 

Triglycerides are less attacked by ricinus lipase than by pancreas lipase, es¬ 
pecially the hydrolysis of triricinolein took place with the smallest velocity. On 
the contrary, the glycerides consisting of the same ricinoleic acid, castor oil, is 
split rapidly. 

These facts seemed to be due to the difference in the emulsification of thp 
substrates. 


(II). Hydrolysis of Esters by Pancreas and Ridnus Upase. 

(A) . Forty-six esters of organic acids were prepared in this laboratory by 
Haller's method with acids (aliphatic and aromatic acids) and alcohols (methyl, 
normal and iso-propyl, normal and iso-butyl, amyl alcohols). 

(B) . The increase of the number of carbon atoms in alkyl group decreases 
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the rate of the hydrolysis of esters, and methyl esters of fatty adds ’are hydro¬ 
lysed more easily than alkyl esters. 

(C) The hydrolysis of esters has no such relation to the number of carbon 
atoms in fatty acid as in the case of the hydrolysis of triglyceride, except in the 
following system. 

G—-C 2 <C s ...... C 8 <C 10 <C 12 Cj^— Cia^Cjg 

(D) . Esters of unsaturated fatty acids are more rapidly attacked than satu¬ 
rated fatty acid esters with the same carbon atoms. 

(E) . Methyl and ethyl esters of formic, acetic, valeric, benzoic, salicylic and 
phthalic acid are hardly hydrolysed by pancreas and ricinus lipase. 

(F) . The differences in the hydrolysis of normalbutyl and isobutyl alcohol 
esters of fatty acids are not due to the different structures of the alcohols, but to 
the density of esters. Those between normalpropyl and isopropyl alcohol esters 
may be, however, attributed entirely to the structure of the alcohols. 


Studies on the Absorption Spectra of Wheat Glutenin. 

(pp. 159-162) 

By Kinsuke Kondo and Hisateru Mitsuta. 

(Nutritional Chemical Laboratory, Faculty of Agriculture, and Chemical Institute, 
Kyoto Imperial University; Received Jan. 12, 1940.) 


On the Carbohydrate in Wheat Gliadin. 

(pp. 163-174) 

By Kinsuke Kondo and Uichiro Sakata. 

(Nutritional Chemical Laboratory, Faculty of Agriculture, and Chemical Institute, 
Kyoto Imperial University; Received Jan, 12, 1940.) 


, Die Synthese von ot- und /?- Glycerophosphorsaure. 

(SS. 175-180) 

Von Yataro Ob at a. 

(Landwirtschaftliches biochemisches Laboratonum der Kaiserlichen Univertitftt 
zu Tokyo; Eigegangen am 31, Jan. 1940.) 

Der Verfasser synthesierte a- (I) und ^-Glycerophosphat (II) folgenderweise, 
um die Trennungsmethode der Isomeren von der Glycerophorsaure nach Karrer 
und Salomon 13 nachzupriifen: 




to*. 11 


m 


CHjOH A|t CH,0 


ch 


CHOU - 


cir 8 

i > c < 

CIIO cft 3 _ 


CHjOII 


CH 8 CH t OH 


F0C,S I > c < , 

_►cno ch 8 —►ciioh 


(i) 


CfljOIl CHjOH CII 2 OPO; 

C b H 8 CHO 

ch o-—cir s o_ 

I I PO"I s I / 

CHOH CII.CflH. - ,cno?o< CH.C 6 H 8 

II I \ci 




Cl 


Nci 


CH-OPO^ ^Ba 

V)/ 


Cl 


ver<l«II 2 SO, 


CH OH ClIjOII 

! on I 


CHOPO / 
I \ 


► CIIOPO 


ch 2 ii 


cii 2 o~ 


oii I 

CFT 2 OH CHjOH 


V>/ 


Ba (II) 


Nach Perjodshureoxydation 2) wurden die Produkte auf Abwesenbeit der Acyl- 
wanderung 8; gepriift, und mit diesen g^priiften Proben wurde ein Versuch iiber 
die Entstehung des schwerldslichen Doppelsalzes mit Ba (N0 3 \ gemacht. Wie 
schon von Karrer und Benz° gezeigt gestaltete das a-Ba-Salz nicht das schwer- 
ldsliche Doppelsalz aber trotz des Einspruchs von Kay° gestaltete das /3-Ba-Salz 
das schwerldsliche Doppelsalz. Dieses Ergebnis stiitzt die Methode von Karrer 
nnd Salomon. 0 

Das a-Isomer, eine Glykolverbindung, ist oxydiert von Pb (IVJ-Acetat* 0 oder 
HI0 4 . 2 ? Diese zwei Oxydationsbestimmungen wurden versucht in Vergleichung 
mit fast gleichem Resultate. Die Oxydation mit Pb (IV)-Acetat bedurfte langerer 
Zeit (20 Stdn.) und die Reagenz ist unstabil. Im Gegensatz bedurfte die Oxy¬ 
dation mit Perjodsaure nur weniger Minuten (15 Min.) und a-Ba-Salz, ist deshalb 
viel niitzlicher. Die Substanz ist hergestellt vom kauflichen Ca-Salz (Merck) nath 
der Methode von Karrer und Salomon. 0 


Pb (IV)-Acetat-Oxydation : 


Subst. (g) 

NajSjOj (0.097872 N) (cc) 
gef. 

Blindversuch 

Oxydationswert (%) 

0.1020 

8.4 

12.7 

87.55 

0.0465 

10.8 

tt 

91.82 

0.0629 

9.8 

tt 

92.52 

0.0443 

10.7 

rr 

85.41 

0.0587 

10.06 

tt 

85.46 

0.0459 

10 69 

tt 

83.24 




Mittelwert 87.73 

HI0 4 -Oxydation 

Na 2 So0 3 (0.09834 N) (cc) 



0.0250 

11.8 

14.7 

87.63 

0.0250 

12.0 

14.9 

87.63 


HKVOxydation des a-Ba-Salzes,~synthetisch hergestellt von Acetonglycerin 
nach E. Fischer und Pfahler 0 : 

Subst. Na 2 ^ a r ) 3 01-09834 N) Blindversuch Oxydationswert (%) 

0.025 g 11.8 cc 


14.8 cc 


90.72 





it 


Die Synthese von /3-Glycerophosphorsaure wurde durchgeftihrt vom Material 
i,3*Benzylidenglycerin wie die Synthese von <Z-Ba-Salz von Acetonglycerin. 

Das 3 , 3 -Benzylidcn glycerin 1 st oft schwer kristallisierbar, wenn man es nach 
Hubert und Carter 85 herstellen will. Ich hatte ein gutes Resultat, wenn ich das 
ohne Reaktion bleibende Benzaldehyd wie Bisulfit ausnahm. Es war mir geluflgen 
durch Schuttenln von Benzollosung der Produkte mit gesattigter Losung von 
NaHSO*. 

20 g von 1,3-Benzylidenglycerin (Fp 83.5-^84 aus Aether; C 66.72 ( 66 . 66 ), 
H 6.68 ( 6 . 66 )) und 15 g von POCI 8 werden zur Reaktion gebracht und der Zu- 
sammenhang zwischen der Reaktionsdauer und der Ausbeute an £-Ba-Salz ist wie 
folgt: 


Reaktionsdauer 

1 Std. 

2 
4 

10 

24 

Oxydation von /9-Ba-Salz mit HIQ 4 : 


Ausbeute 

3.5 g (10 %) 

9 5 (28 ) 

4.0 (31.7") 

2.6 ( 7.6") 

0 ( ~ ) 


Subst. Na 2 S 2 O s (0^09834 N) Blindversuch Oxydationswert 

0.025 g 14 5 cc 14.6 cc 3.02^ 

0.025 g 14 6 14.7 3.02 

Die Reaktion mit Ba (N0 3 ) 2 : 2.5 g der Probe wurden in 50 cc Wasser gelost, 
zu 30 cm eingeengt und mit einer Losung von 2.5 g Ba (NO s ) a in 50 cm Wasser 
gemischt. 

Bei d-Ba-Salz gab es lange keine Veranderung; bei Ba-Saiz gab es sofort 
elne weisse Triibung und nach 48 Stdn. wurden 2.44 g Prazipitat erhalten. Die 
Ausbeute ist 3.08 g (86^4), wenn man 0 64 g (Loslichkeit 0.8^) gelost zur Losung 
hinzufugt. Die Analyse des Produktes: Ba 47.36^4 (47.04', P 7.12^6 (7-07). 

Bei dem Gemisch von gleichen Mengen von a- und /3-Ba-Salzen erreicht die 
Ausbeute an Doppelsalz 93^. 

Diese Untersuchungen wurden von mir unter der Leitung des Herrn Prof. 
Bunsuke Suzuki ausgefuhrt, dem ich hiermit fur seine Unterstiitzung meinen besten 
Dank ausspreche. 

(Gelesen in der monatlichen Versammlung der Agrikulturchemischen Gesell- 
schaft, Nov* 1938). 


Liter atur. 

(1) Karrer u. Salomon: Helv, 9, 3 (1926), 

(2) Fleury et Paris: C, r, 196, 1416 (1933). 

(3) E, Fischer: B. 83, 1621 (1926). 

(4) Karrer u, Benz: Helv. 10, 87 (1927). 

(5) Kay: J. Biol. Chem. 91, 135 (1931) ; do. 93, 409 (1931); Biochem. J. 28, 143 (19$4). 
C6) Carrara: Giorn. Chem, Ind. Appl. 14, 236 (1932). 

(7) E. Fischer u. Pfahler: B. «, 1589, J606 (1920). 

(8) Hibbert u. garter: J. Arar C. S. 51, 1601 (1929). 

(Wahrend die Korrektur dieser Abhandlung fand ich den Bericht von 
u. Muller (B. 72, 2126 j 1939)). 
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Urn geeignete Materialien fur die Herstellung der Zellstoffe zu wahlen, haben 
wir in der vorliegenden Arbeit die chemischen Bestandteile des Zuckerrohrs, der 
Leguminosepflanzen und einiger anderer Pflanzen untersucht. 

1. ZUCKI KKOHI- . 

Der Zuckerrohrstengel wurdc in vier Portionen geteilt: A Knotenportion; 
H auJ3ere Portion des Stengels, die Portionen A, R und D ausgenommen; und 
D Markportion. 

Diese Portionen wurden getrennt rnit Wasser gut gewaschen, in einem Morser 
zerrieben und dann in fiieiJendem Wasser eingetaucht gelassen. Nach vollstandiger 
P'ntfernung des Zuckers, wurde die Bagasse getrocknet und wieder pulverisiert. 

Die Prozentsatze der so hergestellten Portionen sind folgende (Tabelle I): 


Tabelle I. 


Portion 

I 

1 

2725 P<H 

Kasse des Zuckerrohrs 

2878 POJ J 

2883 1*0 r 

A 


41,8 

26,1 

31,7 

I? 


13,6 

18,2 

16,0 

r 


40,7 . 

49,3 

46,1 

]> 

1 

3,9 

6,4 

6,2 


Die Analyse der Bagasse wurde im wesentlfchen nach der Methode von 
Schorgcr ausgefuhrt (Tabelle II bis VI). 
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Tabelle II. 2725 POJ. 


Portion 

A 


* I 

C 

I) 


In % der Trockensubstan 2 1 



Aether-Extrakt 

0,76 


0,36 

0,82 

1,14 

Alkohol-Extrakt 

7,27 


2,28 

15,39 

24,17 

Verd. Alkali-Extrakt 

37,78 


28,75 , 

47,31 

53,89 

IleiCes Wasser-F xtrak t 

7,58 


1,56 

15,92 

25,90 

Cellulose 

45,09 


54,75 

45,66 

39,43 

I ,ignin 

22,56 


21,93 

37,43 

12,97 

Pentosan 

29,94 


28,28 

26,93 

21,46 

Stickstaft 

0,25 


0,25 

0,25 

0,21 

Asche 

1,67 


0,70 

1,73 

2,82 


Tabelle III. 

2878 POJ. 


Portion 

A . . 


B 

C 

n 


In % der Trockensubstun/ 



Aether-Extrakt 

0,54 


0,56 

0,57 

0,52 

Alkohol-E xtrak t 

3,84 


2,11 

15,65 

9,71 

Verd. Alkali-Extrakt 

34,33 


22,09 

45,91 

40,83 

lleiBes Wasser-Extrakt 

4,82 


3,24 

17,84 

11,31 

Cellulose 

53,43 


61,51 

46,07 

50,94 

Lignin 

23,92 


22,81 

17,05 

13,52 

Pentosan 

25,67 


25,98 

23,48 

22,07 

Stick staff 

0,32 


0,25 

0,23 

0,29 

Asche 

1,56 


0,85 

2,45 

2,45 


Tabelle IV. 

2883 POJ. 


Portion 

A 


B 1 

( 

1 n 


In % der Trockensubstaru 


n 

Aether-Extrakt 

0,71 


0,95 

0,63 

| 1,02 

Alkohol-Extrakt 

3,64 


4,37 

9,21 

, 23,03 

Verd. Alkali-Extrakt 

32,65 


28,55' 

40,80 

42,99 

Iteifies Wasser-Fxtrakt 

5,89 


5,63 

10,98 

22,69 

Cellulose 

52,79 


58,33 

50,17 

42,27 

Lignin 

21,96 


21,76 

18,59 

9,07 

Pentosan 

_ 27,30 


26,65 

25,62 

20,79 

Stick staff 

0,30 


0,26 

0,24 

0,29 

Asche 

1,68 


0,93 

1,43 

2,09 
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Tabelle V. F 108. 


Portion 

A 

I 

B 

i 

C 

I) 


In % der Trockensubstanz 

1 


Asche 

1,45 


1,11 1 

1,74 

5,12 

IleiBes Wasser-Extrakt 

1 13,18 


9.65 

6,59 ' 

16,34 

Verd, Alkali-Extrakt 

, 32,92 


28,72 

44,28 1 

54,68 

Alkohol-Benzol -E x trakt 

3,74 


3,38 

5,00 , 

6,78 

Pentosan 

28,99 


26,56 i 

29,19 | 

23,59 

Lignin 

24,60 


22,21 

22,19 | 

15,97 

Cellulose 

48,32 


56,06 

45,97 

36,55 

(ellulose 

7*5,50 


78,20 

72,22 

73,31 


17,64 


13,92 

13,99 

12,33 

l T'-Cellulose 

6,86 

i * 

7,88 | 

13*79 

14,36 


Tabelle VI. Glagah, Kassoer und Chunnee. 




Glagah 

Kasst>er 

Chunnee 



In % der Trookensubstan/ 


Asche 


1,12 

1.31 

1,53 

HeiBes Wasser-Extrakt 

8,78 

10,28 

19,82 

\erd. Alkali-Extrakt 

27,60 

30,71 

46,25 

Alkohol-Ben/ol -Extrak t 

2,67 

3,02 

4,76 

Pentosan 

X 

27,72 

26,31 

27,22 

I ,ignm 


29,63 

27,40 

21,45 

< ‘ellulose 


64,22 

62,76 

47,29 


( flt-Cellulose 

77,31 

72,13 

_ 

\n % der 
Cfcllulose 

| /9-Cellulose 

Spur 

i 

Sj>ur 

— 


| r-Cellulose 

22,69 

27,87 

— 


Die Bagasse wurde in ublicher Weise mit Kaliumchromat und Salpetersaurc 
behandelt und Lange und Breite der Faser bestimmt (Tabelle VII). 

Tabelle VII. 




AuBerer 

led des Slengels 

lunerer Teil des Stengels 



1 angst j 

kiir/est 

Mil tel 

langst 

kiir/est 

Mittel 

P 108 

d^inge in mm 

3,680 

1,560 

2.300 

1,380 

0,680 

0,950 

Breite in mm 

0,018 

0,013 

0,015 

0,013 

0,010 

0,011 

Glagah < 

jE^nge in mm 

2,300 

1,310 

1,850 

1,260 

0,820 

*.040 

l Breite in mm j 

0,026 

0,018 

0,020 

0,018 | 

0,013 

I 0,015 

Kassoer \ 

jlAnge in mm 

2,290- 1 

0,820 1 

1,550 

1,880 

0,820 

1,170 

1 Breite in mm 

0,026 j 

0,015 

0,020 

0,015 

0,015 

0.017 


Die Tabellen II bis V zeigen, daB der Cellulosegehalt der Portion B viel 
hoher ist als derjenige der anderen Portionen. Die Lange der Faser des auBeren 
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Teils des Zuckerrohrstengels ist bedeutend groBer als die des inneren Teils. Die 
Portion A enthalt die grbBte Menge Lignin ; der Aschengehalt ist aber bei der Por¬ 
tion B geringer als bei den Portionen A, C^und D. Aus diesen Versuchen konnen 
wir schlieBen, daB die Portion B das geeignetste Material fur die Zellstofifher- 
stellung bildet. 

2. Leguminosepflanzen. 

Als Grundunger fur das Zuckerrohr wurden im allgemeinen in Taiwan 
I^eguminosepflanzen, wie ('rotularia junccn, Crotalaria maromnenrin, Sesfxinht can - 
nabictj verwendet. Die Tabellen VIII und IX enthalten die Ergebnisse der Analyse 
diescr Pflanzen. 

Tabelle VIII. Crotalaria. 

I Crotalaria juncca j Crotalaria usaromoensis 



Ilolz- 

Past- 

Grime 

IIolz- I Bast- 

Griine 


gewebe 

gewebe 

Zweige 

gov, el >e J go wel >e 

( levscbt 


In % der Troekensubstanz 

~ ~~ t 

1 


Stickstolf 

0,06 

0.27 

0,27 

0,03 0,07 

0,47 

Asdic 

1,08 

6,66 

3,97 

0,83 3.32 

3,22 

IleiJJcs Wasser-Lxtrakt 

14,31 

30,07 

1 ~ 

13,19 29,84 

— 

Verd. Alkali-Extrakt 

22,68 

40,07 

— 

22,07 42,59 

— 

Alkohol-Benzol-Extrakt 

5,15 

9,81 

1 

4,01 9,48 

— 

Pentosan 

17,50 

11,53 

! - 

19,69 12,76 

— 

Lignin 

21,16 

15,66 

i _ 

i 

19,63 13,03 

— 

Cellulose 

56,96 

54,95 

i 

59,41 55,19 

— 


Tabelle IX. 

Sesbania. 





Sesbanu cannabia 

Sesbania 


1 tolzgew elx. 

Bastgewel>c 

( «rune /weige 

esban 


In % dei 

1 rockensubstan/ 



Stickstoff 

0,02 


0,27 

0,11 

0,13 

Asche 

0,71 


4,03 

4,08 

1,24 

Jleifies \\ asser-Extrakl 

12,51 


35,45 

1 

14,01 

Verd. Alkali-Extrakt 

22,51 


— 

1 

35,69 

Alkohol-Ben/ol-Extrakt 

4,81 

| 

10,81 

— | 

4,50 

Pentosan 

19,41 


13,69 ' | 

— j 

19,44 

Lignin 

20.40 


13,10 | 


22,85 

Cellulose 

56,21 

1 

52,48 

— 

52,48 


Pentosan- sowie Ligningehalt des Bastgewebes dieser Leguminosepflanzen sind 
geringer als diejenigen des Holzgewebes. Das Bastgewebe enthalt aber grdBere 
Mengen von Stickstoff und Asche als das Holzgewebe. 
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Wir haben ferner die Veranderungen der chemischen Bestandteile im I^aufe 
des Wachstums von ('rotalaria juncea untersucht (Tabelle X). 


Tabelle X. 


Tage nach dem SSen 

| 60 


1 90 

i 

120 


Hob- | 

Bast- 

IIol/- 

I Bast- 

| Hoi/- 

[ “Bast- 


1 gewel>e j 

gcwebe 

gewel»e 

j gewebe 

1 gewebe 

j gewel»e 


* In % der Trockensubstan/ 

I 



Alkohol-Ben/ol-Fxtrakt 

1,88 

4 41 

2,87 

6,38 

2,65 

7,80 

Ileifles Wasser-Fxtrakt 

14,86 

30,97 

, 14,53 

30,67 

12,98 

25 24 

Verd Alkali-Fxtrakt 

34,60 

53 04 

32,74 

50,58 

25,65 

46,22 

Lignin 

14,48 

7,22 

24,41 

10,21 

22,87 

12,56 

Pentosan 

21,51 

9,34 

23,09 

10,42 

22,90 

12,06 

Aschc 

1,67 

*5,03 

1,41 

3,83 

1,34 

4,64 

Cellulose 

56,66 

59,00 

56,38 

57.93 , 

60,05 

54,44 

{& -Cellulose 

70,94 

84,40 

74,87 

89,55 

78,55 

83,47 

rlnlt Ucenuw 

Spur 

Spur 

Spur 

Spur 1 

Spur 

Spur 

If-Cellulose 

29,06 

15 60 

25,13 

10,45 

21,45 

1 16,53 

L&nge der Faser in mm 

0,81 

4,90 

0,89 

4,96 

0,93 

5,04 

Breite der Faser in mm 

0,021 

0.019 

0,025 

0,022 

0,026 

0,022 


Aus diesen Ergebnissen geht hervor, dab fur die Zellstoffherstellung das 
Bastgewebe geeigneter ist als das Holzgewebe, und dab das etwa Monate alte 
Bastgewebe das geeignetste Material ist. Bemerkenswert ist die Tatsache, daB 
die Lange der Faser des Bastgewebes von Crotnlaria juncea etwa 5 mm betragt. 


fb Die anderen Pflanzen. 

Es wurde Baumwollstaude, Rizinusstengel, Reisstroh, Agave amerieamt , Pawl- 
amiH odoratimmv* und Casvarina sir iota analysiert (Tabelle XI). 


Tabelle X. 



Baum- | T> . 

wou- 1 R , ,7m T 

s>taude | ''“S 61 

| Reisstroh j 

__) 

Agave 

americana 

j Padanus ( 

I odoratis- i 
' simus 

Casuarina 

stricta 


In ^ der Trockensubstan/ 




Asche 

2,80 

4,72 

16,54 

15,25 

5,25 

1,25 

1 leiBes Wasscr-F.xtrakt 

14,75 

1 7,30 

22,95 

38,69 

20,44 

13,95 

Verd. Alkali-Fxtrakt 

28,45 

; 33,46 

54,26 

60^69 

43,34 

28,45 

Alkohol-Ben/ol-Kxtrakt 

2,49 

2,48 

3,68 

4,64 

3,83 

* 2,83 

Pentosan 

17,88 

17,48 

23,99 

12,07 

17,11 

16,57 

Lignin 

26,80 

22,84 

17,11 

12,52 

19,98 

26,10 

Cellulose 

56,71 

53,48 

43,24 

36,15 

44,54 

56,09 

( ct-Cellulose 

relMoi" b-Cell U U« 

62,22 

8,05 

77,67 

5,93 

_ 

_ 

— 

79.13 

7,80 

(f-Cellulose 

! 29,73 

| 16.49 

— ( 

— 

— 

13,07 
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Hydroxylation of Sorbic Acid, II. 

Oxidation of Sorbic Acid by Pancreatic Acid, 
(pp. 181 — 183) 

By Masaru Hamada. 

(Osaka Factory, Sankyo G> , Ltd : Kecened 1 cl> 9, 1940.) 


Bromierung von Brenzschleimaure. 

(SS. 184-186) 

Von Yataro Ob at a. 

(Landwirlschafthches ltiochemisches I.aboratormm der Kaiserl University, Tokio, 

Fingegangen am 9, 2, 1940.) 

Zur Gewinnung von Tetrabromid der Brenzschleimsaure, wurde die Reaktion 
mit Brom unter verschiedenen Bedingungen versucht. 

Die Behandlung mit Bromdampfen wurde genau nach den Angaben von 
Tonnies/ 0 Hill u. Sanger C2:> ausgefuhrt, doch gelang es uns nicht, im Gegensatz zu 
den Krgebnissen der genannten Verfasser, Tetrabromid zu erhalten. 

Das Reaktionsprodukt war <5-Brombrenzschleimsaure (Fp. 184—5°, Br 42.56^ 
(41.88) Ausbeute 20^). Beim Arbeiten in eiskalter atherischer Tosung wurde 
auch ein <5-Bromsubstitutionsprodukt erhalten (Ausbeute 36.6^). Die Halogenier- 
ung anderer Verbindungen der Furan-Reihe wurde bei Tief-Temperatur ausgefuhrt. 
So wurde 24 g des vorher getrockneten Broms durch Kaltemischung bis zum Er- 
starren gekuhlt und mit 6 g Brenzschleimsaure unter starkem Umruhren versetzt. 

Der Inhalt wurde alsbald eine zane und alsdann eine gelbrote, voluminose 
Masse, Uberschussiges unverwendbares Brom wurde durch Einleitung von getrock- 
neter Lufl befreit. Der Ruckstand wurde mit Ather ausgezozcn und mit gesat- 
tigter wassriger Losung von Bisulfit sowie Wasser gewaschen. Der Atherauszug 
wurde mit wasserfreiem Na 2 S0 4 getrocknet und das Filtrat eingeengt. Liefi man 
das Reaktionsprodukt unter Zusatz von Ligroin bei—10° auskrystallisieren, so 
wurden 22.5 g farbloser Krystalle vom Smp. 156-158° (Zers.) erhalten. 

Es wurde durch Umkrystallisieren aus Benzol gereinigt, wobei Tetrabromid 
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vom Snip. 159.6—160° (Zers.) erhalten wurde. Ausbeute 13.6 g (60%), Br 74.46%, 
73.75% 73.75% (74.07). 

Diese Versuche wurden von mir unter der Leitung von Herrn Prof. Bunsuke 
Suzuki ausgefuhrt, dem ich auch an dieser Stelle meinen bcsten Dank fur seifie 
Unterstutzung aussprechen mochte. 

SCHRIFTTUM. 

(1) Tonn es: It. n, 1086, (1878), 12, 1207, (1879). 

(2) Hill u. Sanger: 1!. 17 , 17591, (1884), A. 23 2. 42, (1885). 

(3) l'aal: It. 17, 2760, (1884) 

Saunders: J. Am. C S. 15, 133, (1898). 


Hydroxylierungsversuche von Furanring. 

(SS. 187 — 191) 

Von Yataro Obata. 

(Landw irtschaftl, Hiochemisches I .al>oratorium der Kaiserl. University Tokio; 

Kingegangen am 9 . 2. 1940.) 

Von manchen Autoren 05 ist darauf hingewiesen worden, daB man von den 
Furanverbindungen zu den <z-Ketonverbindungen unter Ringspaltung ohne Abbau 
der Kohlenstoff-Bindung kommt. 

Wenn das Eintreten der Hydroxylgruppe an konjugierten Doppelbindungen 
von Furfural (I) sowie Brenzschleimsaure (II) gelingt, so wird die folgende Veran- 
derung erwartet. 

Dabei soil die stark reduzierende Substanz resultieren. 
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Es wurde zunachst so dargestellt, daB Furfural sowie Brenzschleimsaure 
mittels kalten aikalischen Permanganats in die Hydroxylverbindung iibergefuhrt 
wurde. Dabei resultierte nicht das gewunschte Produkt, sondern es wurde Malein- 
saure (Fp. 128-9°C, 41.62 (41.37) H 3.24 (3.44)) erhalten. 



fVot | 6 , 


Bttbst. (g) 

Reaktionsdauer (Min.) 

Ausbeute (g) 

Furfural 5 


2 

" 5 

180 

2 

Brenzschleimsaure 5 

5 

1.2 

Athytester der obigen Saure 5 

5 

0.225 


Die geringe Ausbeute aus Brenzschleimsaureathylester ist auf die Schwerloslich- 
keit in schwach alkalischer wassriger Lbsung zuriickzufiihren. Die Darstellung des 
zu den Versuchen benutzten Tetrabromids von Brenzschleimsaure wurde bei (SS. 38 
beschrieben, 

Bei der Umsetzung dcs Tetrabromids mit feuchtem Silberoxyd wurde das 
stark reduzierende Produkt erhalten. Leider war die so entstandene Substanz ein 
nicht krystallisierbarer Sirup, der so labil war, daB er zu Oxalsaure abgespalten, 
gleichzeitig verharzt wurde. 

Die Darstellung der krystallisierten Derivate war also nicht fruchtbar. 

Das Reaktionsprodukt zeigt die Eigenschaften wie folgt: 

(1) ein schwach gelber Sirup von stark \saurer Natur, der sich an der Luft 
zersetzt und mit der Erzeugung von Oxalsaure verharzt wird ; 

(2) es wird rot bei alkalischer Reaktion; 

(3) es reduziert und entfarbt momentan das p-Dichlorphenolindophenol; 

(4) es reduziert Kaliumpermanganat, und Fehlingsche Losung in der Kalte; 

(5) bei Jodtitration verbraucht die Probe, abgeleitet von 22.5 g Tetrabromid, 
UMg Jod (=A/10 907 cc); 

(0) nach dem Bertrandschen Verfahren reduziert die Probe, abgeleitet von 
2?.5 g Tetrabromid, 3.991 g Cu ; 

(7) die folgenden Reaktionen sind alle negativ mit diesem Produkt; 

Aldehyd, Zuckersauredilakton r2) , Enolverbindung, Glykal, Glucoscen. 

(8) Es erzeugt 2 M. Oxalsaure durch KMnO r Oxydation 00 . 

Nach der Entstehung von Glyoxylsaure durch Bleitetracetat-Oxydation wurde 
auf das Vorkommen der COOH-CHOH-CHOH-Bindung gepriift. 

Diese Untersuchungen wurden von mir unter der I^itung von Herrn Prof. 
Bunsuke Suzuki ausgefuhrt, dem ich hiermit fur seine Unterstiitzung meinen besten 
Dank ausspreche. 


SCHRIFTTUM. 


( 1 ) Srenhous: A. 156 , 199, (1870). 

Zinke: B. 35 . 3874, (1905). 
I)ieckmann: B, 38, 4122, (1905). 
Baeyer; B. 10 , 1695, (1877). 
Marckwald: B, 20 , 88 T, (1887). 
Asahina; J. Pharm. 461 , 583, (1920). 

( 2 ) Rehorst: B. 69 , 520, (1936). 

(3) Rcichstein; Helv, 17 , 311, (1934). 



On the Sail Type of Mendoho in Northeast-Manchuria. 

(pp. 192-396) 

R. Kavvashima and G. Suyama. 

(AgT. Chert. LalioraLory, Kyushu Imp, l’Diversity; Received Feb. 12* 1940.) 

Mendoho is a village along the Harbin-Manchuria line and is situated in lat. 
49° 06' N. and long.,121° 03' E. and is about 705 meters above sea-level. The 
climate is of the extreme continental type with hot summers and very cold win¬ 
ters. The annual rainfall varies considerably from a yearly mean of 44 8.7 mm. 
and mean annual temperature is ■—3.2°C. 

Two soil types may be found, namely, a brown forest soil of both residual 
granitic and of alluvial deposit origin, and a steppe soil developed from loess-like 
material. 

* « 

Of these, the brown forest soil of residual granitic is distributed most exten¬ 
sively. 

The pH-values of these brown forest soils are nearly 7 and their lime status 
are good. Therefore, the agricultural value may be considered favourable. 

In the steppe soil the zone of carbonate accumulation is found about 90 cm. 
below the surface. 


On the Hydrolysis of Fats and Fatty Acid Esters. (VII) 

(pp. 197-205) 

By Toyoki Ono. 

((’hemical laboratory of the Fish Meal Association of Japan ; 

Received Feb. 26, 1940.) 

The delation between the Constitution of (ifyoendcs and their Hydrolysis. 

I. Distearin, monostearin, diolein and monoolein were obtained synthetically 
by Guth's method from dichlorohydrin, monochlorohydrin, potassium stearate and 
sodiumoleate. a-Oleodistearin was obtained from d-monoolein and stearic acid: 
/3-oleodistearin and /9-moroctodistearin from distearin and oleic acid or moroctic acid 

(CjflHjsO-.). 

Tristearin, tripalmitin, triolein and dipalmitin were prepared by Berthelot's 
method as described in the previous paper. 

II. The saponification velocity of triglycerides, diglycerides and monoglycerides 
of stearic, palmitic and oleic adds increases in the descending orders in the homo¬ 
genous and heterogenous system. The ratio of the reaction velocity coefflfckmt of 
monostearin and tristearin is greater than that of monooldn and triolein. 

III. Such mixed triglycerides as tt-oleodistearin and /9-moroctodistearm are 
split more rapidly than the simple triglycerides as tristearin. These facts seem to 
be due to the differences of the emulsification value or the affinity for alkali of 
glycerides. Table VI shows this explanation. 



IV. The fatty acid radicals in a- and /9-position in the /9-moroctodistearin 
molecule are saponified with the same velocity in the homogenous system. In 
the heterogenous system, on the contrary, moroctic acid radical in /9-position is 
split selectively more rapidly than the acid radical in <Z-position. 

V. ct-Oleodistearin and /9-oleodistearin have no difference of the saponification 
velocity in homogenous system. 


Table VI. The Hydrolysis of Glycerides and their Constitution. 


Time 

Tri stearin 

Distearin 

Monostearin 

| /9-Moroctodistearm 

(min) 

by KOH 

by Lipase 
(%) 

1 byKOH 

1 (*) 

by Lipase 

1 

1 byKOH 

1 <%) 

( by Lipase 

1 (*) 

by KOH 
{%) 

by Lipase 

30 

18.35 

— 

[ 19.67 

j_ ; 

35.46 


38.80 * 

— 

60 

24.68 

6.71 

30.67 

1 7.91 

44.68 

i 10.62 | 

52 00 

22.03 

120 

41.14 

11.18 

43.00 

1 14.56 

62.06 

j 18.23 

68 00 

28.63 

180 

— 

14.90 

1 — 

16 61 

— 

23.90 

— 

32.31 

240 

61.71 

— 

65.33 

i — ! 

78.72 

1 ~ 

89 60 

— 

300 

— 

16.25 | 

— 

22 19 

— 

36.30 

— 

35 68 

Time 

Triolein 

Diolein I 

Monoolein j 

ct-Oleodi- 

stearin 

/3-Oleodi- 

stearm 

(min) 

KOIl 

Lipase 

KOH 

) Lipase 

KOH 

Lipase 

KOH 

KOH 

1 30 

25.07 | 

— 

25 57 

- 

28 67 

— 

32 00 

34 78 

‘ 60 

39.20 1 

44 31 

44 59 

46.78 

50.67 

50.00 

45 00 

46.39 

120 

58.64 1 

50.22 

59.67 ! 

57.52 

65.00 

60.00 


— 

180 

| 

54 65 

— 1 

65 95 

— 

68 92 

64.00 

60.87 

240 


60.56 

82.62 

— 

82.67 

— 

— 

— 

300 

8J.79 | 

60 56 

i 

72 09 


75.68 

70.00 

72.46 


The Discoloring Method for Melanin Containing Amino 
Acid Solution and its Application. 

(pp. 206^208) 

By K. Kihara. 

(Kagawaken Syoyu laboratory; Received Feb. 3, 1940.) 

I discovered that phenol is an excellent absorptive solvent for melanin. 

Add baryta water to the melanin containing amino acid solution, and filter off 
the precipitated BaP0 4 . After shaking the filtrate with 1/3 of its volume of phenol 
in a separating funnel vigorously, stand for a few minutes, then the contents separate 
in two layers, the apper phenol and the lower aqueous solution. To this aqueous 
solution, ether is added, Shaken vigorously to extract the mixing phenol, and then 
concentrated on water bath. Take 5cc from this concentrated polution, dilute to 
50 cc with water, §md determine the amino nitrogen by the micro Van Slyke 
method. (Reaction with HNO s for 3 minutes, absorption in KMnO r KOH solution 
for 2 minutes each by vigorously shaking). 
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Calculate the amino N in 100 cc concentrated solution; This is B. 

To 20 cc of the concentrated solution, add 2 gr baryta and dissolve by warm¬ 
ing, and then add 80 cc 94% alcohol. The precipitate is filtered off by means 
of suction pump, washed with 80% alcohol, dried at 40°C in drying oven. The 
dried mass is dissolved in acetic aqueous solution by warming, dilute to 500 cc, 
determine amino N in 2 cc, calculate the glutamic acid N in 100 cc concentrated 
soluiion. This is A. Dilute 5 cc of the original melanin containg amino acid solu¬ 
tion to 50 cc, determine the amino N in 2 cc, calculate the amino N in 100 cc 
original solution. This is C. 

A y B, and C are mgr numbers at 760 mm 16°C. The glutamic acid N of the 
original melanin containing amino acid solution is A/B x Omg. This is taste number. 
AjB: taste ratio. 

bor example taste numl^er 

Japanese soya 183.6 

1101 hydrolysis products of soy bean protein 518.7 

MCI hydrolysis products of wheat prote n 611.6 


On the Denaturation of Sericin. (Part 1) 

Study of the denaturation of sericin caused by boiling in hot water. 

(pp. 209—212) 

By Ziro Hirosk. 

(The Ser.‘cultural Research T atioratory of Gun/e Raw Silk Mfg. Go., I,td; 

Received Feb. 26, 1940.) 

1. Introduction. 

When the raw cocoon layers were divided into 3 parts of equal weight, namely, 
the outside, the middle and the inside layer, we found by experiments that the 
solubility in water of the sericin retained in the outside layer of the cocoon was 
always greater than that of either of the other 2 layers. This is, according to 
the views of F. Haurowitz, cl) mainly due to the difference in ionic structures and 
in hydrophylic groups among the 3 layers. Keeping in mind that the absorption 
power of sericin for the tanning agent depends mainly upon the physico-chemical 
properties of its hydrophylic groups, we studied the absorption power of the sericin 
retained in the outside and the inside layers of the raw cocoon by treating with 
basic chromium sulphate (Cationic chromate complex). 


Experimental results were as follows ; 

5g of the outside and the inside layers of the cocoon were treated with 200 cc of the 33 llji 
basic chromium sulphate solution, kept at 20°^ for 16 hours. 


Concentration (Cr 3 Q g/L) | 
of chrome solution 1 

Cr 2 O s absorbed peF 100 g of 
sericin retained on the 
outside layer (g) 

Dith> to the sericin retained 
i on the inside layer (g) 

1.53 

4.58 

4.05 

3.06 

7.67 1 

6.22 

5.59 

9 52 

8.40 
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The remarkable difference of the absorption power of the sericin between the 
outside and the inside layers of the raw cocoon was obtained, confirming the 
theory of F. Haurowitz co . 

Haurowitz also stated that the denaturation of native proteins caused by boil¬ 
ing in hot water was due to the modification of the ionic structures and the hydro-, 
phylic groups. So we can easily imagine, when the sericin denatured by boiling 
in hot water was treated with some tanning agents, it*s absorption power for those 
agents may be different from the original one corresponding to the degree of the 
denaturation. 


2. Study of denaturation by boiling in hot water of the sericin 
retained in the raw cocoon layer. 

A. Pretreatment with boiling water (Process of denaturation.) 

Raw cocoon layers were treated with boiling water for 15 minutes and 30 
minutes respectively. Then those pretreated cocoon layer were centrifuged and 
cooled. As soon as cooled at room temperature, those cocoon layers were treated 
with the chrome solutions. 

B. Chromination. 

We studied the denaturation, caused by treating with boiling water, of the 
sericin retained in the raw cocoon layers by studying the absorption power of those 
sericins for basic chromium sulphate (cationic chromate complex) and basic oxalato - 
chromiate c ^ (anionic chromiate complex) respectively. 

1. In ttue case of the basic chromium sulphate. 

5g of the cocoon layers were treated witli 200 cc of the 33.77 % has<c chromium sulphate 

solution of 1.530 g/h Tr 2 0 5 concentration, kept at 20°*"* for 3 hours. 


Time of pretreatment 
with boiling water 

O, 

i 

j 

15 minutes 

30 minutes 

Gr«O a absorbed per 100 g 
of the sericin retained 
oo the cocoon layer (g) 

3.63 

i _ 

j 

| 

3.23 

j 2.92 


2. In the case of the basic trans-oxalato-chromiate. 

5g of the cocoon layers were treated with 200 cc °f 28.74?£ basic trans-oxalato chrom»ate of 
1.139 g/f. Cr 2 O s concentration, kept at 20°^ for 3 hours. 

Time of pretreatment 
with boiling water 

Cr 2 O s absorbed per 100 g 
of the sericin retained 
on the^cucoon layer (u) i 

Summary. 

The work included in this paper may properly be summed up as follows. 

1. The sericin retained in the outside layer of the raw cocoon takes up more 
cationic chromate complex than that retained in the inside layer of the raw cocoon. 


O. 15 minutes j 30 minutes 

2.14 2.81 j 3.18 
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2. Sericin retained in the cocoon layers, denatured by treating with boiling 
water, takes up more anionic chromiate complex and minor cationic chromate 
complex than the original one, corresponding to the degree of denaturation. 

Bibliography. 

(1) F. Ilaurowitz: Koll. Ztschr. 74 , 208-218, (1936). 

(2) A. Werner: Liebig’s Annalcn der Chemie. 406, 261—381 (1914). 


Amylo-Process in Out-Door Sealed Tank. 

(pp. 213-223) 

By Yosito Taxed a and Iwao Naito. 

(Monopoly Bureau, (lovernment f General of Taiwan ; Received Feb. 27, 1940.) 


Researches on Foliaceous Woods as Raw Material 
for Pulp in Taiwan. (Part I) 

(pp. 224 ~ 220) 

By Minoru Tutiva and Yoshitcru Kato. 

(industrial Rcw*ar<h Institute oi laityu, laiwan, Tapan; Ketcived l eb. 26, 1940.) > 


On the Carbohydrate in Lobster- and Crab-rneat-protein. 

(pp. 227-232) 

By Kinsuk Kondo and Uichiro Sakata. 

(Nutritional ('hem leal luUiratory, Faculty of Agriiulture and Chemical Institute, 
Kyoto !m|>eri.il Univcrdh ; Received leb, 3, 1940.) 


Studies on the Absorption Spectra of Ovovitellin 
of Hen and Quail. 

(pp. 233~ 234) 

By Kinsukc Kondo, Sakac Shinano, aiul llisateru Mitsuta. 

(Nutritional Chemical fa!oratory, Faculty of Agriculture and Chemical Institute, 
Kyoto Imjierial University; Received Feb. 3, 1940.) 
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The Effect of Glutathione upon Alcoholism. 

(Biochemical Studies on Glutathione. The Xllth Report.) 

(pp. 238—244) 

By Masayoshi Ogawa. 

(Department of Nutrition,^ College of Medicine, Nippon University; 

Received 4eb. 22, 1940.) 

In the present communication the author describes an experiment on the effect 
of glutathione upon alcoholism, employing a number of male albino rats weighing 
about 100 grams, which were intoxicated by subcutaneous injections of alcohol 
(C 2 H 5 OH) (0,1 ^*0.5 cc. per 100 grams of the body weight), obtaining the following 
results. 


Rate of Intoxication. 
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As shown in tjie above table, the animals injected with alcohol and GSH, 
became more deeply intoxicated than those injected with alcohol only. 

By injecting a large dose such as 0.6 or 0.7 cc. of alcohol per 100 grams of 
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the body weight, and at the same time injecting GSH in doses of Omg., 5 mg., 
10 mg., 20 mg., respectively per 100 grams of the body weight, the author obtained 
the following results: 


Death or Recovery of the Animals. 


Body weight 

Alcohol j 
injected 
(cc) I 

j per 100 \ 
grams of 1 
the body I 
\ weight / 

GSH I 
injected 
(mg) ' 

j per 100 \ | 
grams of j 
the body 1 
\ weight / 

Recovery Death 

1 

Death Rate 

w 

98 

0.58 
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0.6 

10.3 

x° | 


+ 


97 

j 0.58 
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0 

+ 

_ i 


90 

0.63 

0.7 

0 

0 

- 

+ 


124 

0.88 

0 7 

0 

0 

- 

+ 

80 

115 

0.81 

0.7 

0 

0 

+ 

- 

81 

0.57 

0.7 

0 

0 

- 

+ 


95 

0 67 

0.7 

0 

0 

- 

+ 

i 

107 

0.75 

0.7 

0 

0 

1 

+ 


131 

0.90 

0 7 

0 

j 

0 

j _ 

+ 

1 

79 

0.55 

0.7 

7 9 

10 

i _ 

| 

f 


69 

0.48 

0.7 

6 9 

10 


+ 


79 

0.55 

0.7 

7.9 + 7.9 20 

- 

+ 


77 

0 53 

0.7 

7.7 + 7 7 20 

- 

+ 

100 

95 

0.70 

0.7 

4.8 

5 

i 

+ 


83 

0.60 

0.7 

8.3 

10 

1 _ 

+ 


.81 

0.60 

0.7 

16.2 

20 


+ 



As shown in the above table, the animals injected with alcohol (0.7 cc per 
100 grams of the body weight) and GSH, beoame extremely intoxicated, and all 
of them died (death rate was 100^), but of the control animals injected with 
alcohol only, 80^6 died. 
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Chemical Studies on Clay-soil under Water. (Part 1) 

Manunal Effects of Clay-soil under Seawater. 

(pp. 245-248) 

By Masayoshi Ishibashi. 

(Chemical Institute, College of Science, Kyoto Imperial University; 

Received Feb. 9 , 1940,) 


Formation of /^-Hydroxy-pyridine Derivatives from 
Hexoses and NH S -Salts. 

| II] 2-Hydroxymethyl-5*hydroxy-pyridine. 

(pp. 249-252) 

[III | 2-Methyl-5, 6-dihydroxy-pyridine. 

(pp. 253—204) 

By Kiyosi A so. 

(Agricultural Chemical I«ilH>ralory, ToKjo Imjierial l niversilv ; Keicivcd 1'eb. 22, 1940.) 


Berichtigungen. 

Band 16, Heft 2. 

Die Synthese von a- und /3-Glycerophosphorsaure. 

Von Yataro Obata. 

S. 30, Z. 4, v. u. „ Kingegangcn “ statt „ Eigegangen," 

" Z. 4, v. o. (ausschlieBlich dcr Fomieln). 

„ gezeigt, gestaltete das a-Ba-Salz nicht das schwerlosliche Doppelsalz, aber “ 
statt „ gezeight gestaltete das a-Ba-Salz nicht das schwerlosliche Doppelsalz aber “ 
S. 31, Z. 11, v. o. (ausschlieBlich dcr Eormeln). 

„ Im Gegensatz bedurfte die Oxydation mit Perjodsaure nur weniger Minuten 
(15 Min.) und ist deshalb viel nutzlichcr. Die Substanz ist das ct-Ba-Salz, her- 
gestellt vom kauflichen Ca-Salz (Merck) nach der Methode von Karrer und Salo¬ 
mon,statt „ Im Gegensatz bedurfte die Oxydation mit Perjodsaure nur weniger 
Minuten (15 Min.) und a-Ba-Salz, ist deshalb der Methode von Karrer und Salo- 
mon. 05 “ 


S. 32, Z. 

6, 

V. 0. 

„ Schutteln “ statt „ Schuttenln.“ 

" Z. 

n, 

V. 0. 

„ 30 cc “ statt „ 30 cm.“ 

tt 

tt 

tt 

„ 60 cc “ statt „ 60 cm. a 

" z. 

26, 

ft 

„ /?-Ba-Salz “ statt „ /9-Ba-Saiz.“ 

" z. 

42, 

tt 

„ Giom. Chim. Ind. Appl.“ statt 
„ Giorn. Chem. Ind. Appl.“ 

" z. 

2, 

V. u. 

„ Wahrend der Korrektur “ statt 



- 

„ Wahrend die Koroektur.“ 
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TRANSACTIONS 

tiber die Bestandteile des Zuckerrohrs. 

Von K. Honda, T. Tatsuno, Y. Nakamura, T. Goda, 

Y. Mima unci K. Yamafuji. 

(Alls dem lnstitut fur Zucl.er for seining in Tainan.) 

1 hngegangen am 9. 3. 1940 . 

i 

Das Zuckerrohr kann ncben der Zuckerprocluktion auch fur die Hcrstcllung 
von Alkohol, Zellstoff, Furfurol, Glycerin, Aceton usw. benutzt werden. Kin- 
gehende Angabcn uber die physikalischcn Figcnschaften sowie die cheinischcn 
Bestandteile des Zuckerrohrstengels sind aber sehr sparlich. In der vorliegenden 
Arbeit haben wir rfsiJge ini hiesigen lnstitut gczuchtete vorzugliche Varietaten von 
Saccharum offinnnnim als Vcrsuchsmatcrialien gewahlt und zunaclist xnorpho- 
logischc sowie chemischc Untersuchungen ausgcfuhrt. Dann wurde die Hcrstcllung 
des Zellstoffs aus der Bagasse versucht. 

1. Morhiologische Untersuchungen des Zuckerrohrstengels. 

Das 18 Monate alte Zuckerrohr wurde geprcBt, die crhaltene Bagasse mit 
SiV/R^csHier Losung behandelt und die Form der Bagassezelle mikroskopisch bc- 
obachtet. Auf Grund dicscr Beobachtung liabcn wir die Bagassezellcn in drei 
Gtupprn geteilt und die Zalil der zu jedcr Gruppe gehorigen Zellen bestimmt 
(Tabelle I). 


Tabcllc I. 


VaricUit des Zuckerrohrs 

I' 108 

V 109 § 

F 110 

j V 111 

Mittel 

Fascr/ellc in 

42,90 

54,08 | 

47,79 

35,05 

44,66 

Reehteekige Zellc in 

29,31 

18,96 

24,45 

34,17 

27,02 

Wciohe Zclle in % 

27,39 

| 26,96 

27,76 

30,78 1 

28,32 


Ferner wurden die durchschnlttliche Lange und Breite dieser Zellen ermittelt 
(Tabelle II). 
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Tabelle II. 






F 108 

F 109 1 

F 110 

Fill 


i Lange 

in 

mm 

1,172 

1,051 1 

1,138 

1,155 


IBreite 

in 

mm 

0,018 

0,018 

0,018 

0,018 

Rechteckige 

/Lange 

in 

mm 

0,305 

0,287 1 

0,325 1 

0,343 

Zelle 

IBreite 

in 

mm 

0,053 

0,066 

0,070 

0,068 

Weiche 

/Lange 

in 

mm 

0,231 

0,205 

0,221 

0,268 

Zelle 

IBreite 

in 

mm 

0,147 

0,133 

0,130 

0,140 


Die Resultate der genaueren Bestimmungeti enthalten die Tabellen III, IV 
und V. 


Tabelle III. 
Lange der Faser. 


Lange in 

mm 

F 108 

F 109 

| F 110 

F HI 




In der gesamten Zellen 


0, — 

0,25 

0 

0 

1 0 

0 

0,25 — 

0,50 

6,87 

6,30 

1 9,31 

6,91 

0,50 — 

0,75 

24,89 

( 23,40 

23,08 

18,43 

0,75 — 

1,00 

19,31 

24,47 

19,84 

26,27 

1.00 — 

1,25 

10,73 

19 ,50 

| 9,72 

13,82 

1,25 — 

1,50 

13,73 

8,87 

11,34 

12,90 

1,50 — 

1,75 

9,01 

8,16 

8,91 

7,37 

1,75 — 

2,00 

5,15 

4,96 

8,50 

6,45 

1 

o 

© 

cd 

2,25 

2,58 

2,13 

3,64 

3,23 

2 25 — 

2,50 

3,43 

1,42 

4,80 

0,46 

2,50 — 

2,70 

1,29 

J ,06 j 

0 

1,84 

2,75 — 

3,00 

2,58 

o ; 

1 1 

0 

0,46 

3,00 — 

3,25 

0 

0 

0,41 

1,38 

3,25 — 

3,50 

0,43 

0 

0 

0 

3,50 — 

3,75 

1 0 _ 

0 

0,41 

0,46 



Tabelle 

IV. 





Breite der 

Faser. 



Lreile in 

mm 

F 108 

F 109 I 

| F HO 

F 111 




In % der gesamten Zellen 


0, — 

0,01 

6,8 

6,5 

6,5 

6,0 

0,01 — 

0,0125 

22,2 

10,5 

14,5 

15,5 

0,0125 — 

0,0150 

13,0 

12,0 

13,5 

14,5 

0,0150 — 

0,0175 

14,0 

12,5 

17,0 

12,5 

0,0175 — 

0,0200 

9,2 

19,5 

15,5 

16,5 

0.0200 — 

0,0225 

18,4 

18,0 

13,5 

15,5 

0,0225 

0,0250 

4,8 

7,0 

8,0 

8,0 
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0,0250 

~ 0,0275 

2,9 

3,0 

3,0 

, 2,0 

0,0275 

— 0,0300 

3,5 

.3,0 

1,5 

3,0 

0.0300 

— 0,0325 

3,4 

4,0 

4,5 

3,0 

0,0325 

— 0,0350 

1,5 

1,0 

3,0 

1 0,5 

0,0350 

— 0,0375 

0 

0,5 

1,0 

0,5 

0,0375 

— 0,0400 

0,5 

1,0 

0,5 

0 

0,0400 

— 0,0425 

l) 

1,0 

0 

2,5 

0,0425 

— 0,0450 

1,5 

1,0 

0 

« 

0,0450 

— 0,0475 

0,5 

0,5 

0 

0 



Tabelle V. 




Lange der rechteckigen Zelle 



Linage in mm 

1' 108 

& 

V 109 

F 110 

f m 




In der {^esamten Zellen 


0 

— 0,1 

0,43 

0.64 

0,30 

0,25 

0,1 

— 0,2 

21,74 

38,59 

11,62 

11,00 

0,2 

— 0,3 

40,00 

47,50 

39,38 

36,33 

0,3 

— 0,4 

23,91 

22,44 

31,61 

29,90 

0,4 

— 0,5 

9,13 

5,77 

10,36 

14,47 

0,5 

— 0,6 

1,74 

1,92 

3,63 

5,47 

0,6 

— 0,7 

3,74 

1,20 

1,55 

5,47 

0,7 

— 0,8 

0,87 

0,80 

1,80 

1 1,93 

0,8 

- Q* 

0,40 

0,50 

0,24 

0,64 

0,9 

— 1,0 

0,03 

0,64 

0,32 

0 

2. 

C HEM ISO IE UN 1 ERSUCHUNGEN 

DES ZUCKEKROHRSrLNGELS. 

Xunachst 

wurden das spezifische Gewicht und der Zuckergehalt des aus dem 

Monatc alten Zuckeriohr gewonnenen Saftes ermittelt (Tabelle VI). 



Tabelle 

VI. 




i 

* 108 , 

y 309 

y 110 

1 111 

Grade Brix 

21,9 

19,7 

19,8 

23,3 

Grade Pol 

20,1 ' 

18,9 

18,8 

20,2 


Die Bagasse wurdc nach der vollstandigen Entfcrnung des Zuckers auf ubliche 
VVeise analysicrt (Tabellc VII 11 . VIII). 

Tabelle VII. 



•r 108 

1‘ 109 

I' no 

r 111 


In dci 

1 rockensubst in' 


Assche 

3,49 

1,39 

1,55 ( 

1,64 

Kalt-Wasber-12x.tr ak t 

2,54 j 

1,94 | 

2,32 ( 

2,24 
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1 leiB-Wasser-Extrakt 

4,48 

4,49 

| 4,57 

3,96 

Verd, Alkali-Extrakt 

36,95 

37,30 

33,90 

38,80 

Alkohol-Benzol-Extrakt 

2,76 

2,83 

2,70 

2,69 

Pentosan 

27,02 

27,23 

27,53 

26,19 

Lignin 

21,81 

20,10 

21,64 

18,63 

Stickstoff 

0,34 

0,33 

0,35 

0,35 

Cellulose 

50,32 

47,75 

49,18 

47,93 

#-(. Cellulose 

37,23 

34,85 

35,10 

34,72 

/3-Cel lulosc 

6,43 

7,12 

6,02 

4,97 

y-CclIulosc 

6,64 

5,79 j 

8,05 

8,22 


Tabelle VIII. 



In °o de 

is frischen (Jewidits 

des Ziu kerrohrstengels 

Zucker 

16,28 

15,79 

15,69 j 

16,58 

I Icifl-Wassor-Extrakt 

12,91 

12.01 

12,23 ; 

11,64 

Alkoliol-Iknzol-Lxtrakt 

0,37 

1 0,36 

0,35 j 

0,33 

Pentosan 

3,65 

I 3,42 

3,53 

3,18 

1 .ignin 

2,92 

2,53 

2,77 

2,26 

Cellulose 

6,80 

6,01 

6,30 

5,81 

#-(. Cellulose 

5,04 

4,38 | 

4,50 

4,21 

/3-Cellulose 

| 0,87 

0,89 | 

0,77 

0,60 

T'-Ccllulose 

: 0,90 

0,73 

1,03 

0,99 


B. Veksuche zuk I Ieestellung des Zellstoffs 

AUS DEM ZUCKERKOIIKSTKNGKL. 

Dcr Zucketrohrstengel wuidc geprelit und die zuruekgeblicbene Bagasse nach 
tier Entfernung des Zuckers init Wasser pulverisici t. Die Analyse der Bagasse 
gibt das folgcnde Kesultat (Tabelle IX). 

Tabelle IX. 

Wasser 8,94?« | Cellulose I ty,97% || Asclie 2,03?^ 

I lei B-Wasser-Lxtrakt i 1,66 (^-Cellulose 73,11 ' Lignin 22,08 

Verd. Alkali-lCxtrakt | 29,70 Cellulose^ I 11,83 Jj Pentosan 27,81 

Alkohol-Ben^ol-Extrakt j 3,37 ( 7 -Cellulose 15,06 

100 g Bagasse wurden init 42 g Natriumhydroxyd und 700 ccm Wasser ver- 
setzt und dann innerhalb einer Stunde bis zu 165° erhitzt. Nach bestimmten 
Zciten wurde mit der Erhitzung aufgehdrt und die aufgcschloBene Substanz inner¬ 
halb 2J Stunden bis zur Ziinmcrteinperatur crkaltBen gelaBen. Die Analyse der 
gewonnenen Zellstoffc ergab folgendes (Tabelle X). 
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Tabelle X. 


I)auer der max. 

Temp, in Std. 

i 

1 

2 

I 

3 

5 

Auslieute in % 

36,52 

35,14 

33,36 

30,97 

29,12 


1 

In % 

ties Zellstoffs 

* 

Pentosan 

| 12,72 

11,53 

11,45 

•11,05 

I 11,02 

Lignin 

3,82 

3,09 

2,92 ’ 

2,70 

2,02 

Asche 

2,11 

1,41 

1,42 

1,55 

1,17 

Cellulose 

92,57 

92,77 | 

93,53 

95,91 | 

97,41 

( tt-C ellulose 

85,30 

82,75 

78,75 

74,78 j 

j 76,41 


, 11,44 

13,96 

16,05 

22,60 

20,22 

l f-Cellulose 

| 3,27 

3,29 | 

5,20 

; 2,62 

3,37 

Der Soda- und Zuckergehalt der* nach dem 

AufschluB erlialtenen lasting 

sind in Tabelle XI verzeichnet. 






Tabelle XL 




l)auer der max. 

Temp, in Std. 

1 i 

l 

1 

2 

3 

1 

1 5 

NaOH in % 

22,2 

20,0 

17,9 

1 35,2 

12,4 

Na s C0 3 in % 

3,2 

4,0 

4,2 

1 6,4 

7,2 

Redu/ierender 

Zucker in % 

1,84 

1,18 

1,00 

1,59 

2,16 

(lesamt/ucker in % 

4.78 

3,92 1 

4,05 

4,37 

4,60 


Wir haben dann die Bagasse vor deni AufschluO mit heidein Wasser vor- 
behandelt. Zu dieseni Zwecke warden lOOg Bagasse mit 500 cm Wasser gekocht. 
Die chemische Zusammensetzung tier so vorbehandelten Bagasse ist die folgende 
(Tabelle XII). 


Tabelle XII. 


Max. Druck in Pfunden j 


30 


60 

Ikuier des 
in 

max. Drucks 

Std. 

1 2 

3 

4 

! 

1 

o 

Ausbeutc in % 

1 78,31 

76,93 

74,11 

i 

74,46 

70,46 


1 


In 

der Trockensubstan/ 


Verd, Alkali-Extrakt 

31,27 

30,85 

30,48 

| 33,87 

i 31,63 

Lignin 


21,91 

71,28 

20,83 

21,75 

' 21,74 

Pentosan 


14,46 

15,07 

12,83 

1 11,67 

, *7,79 

Asche 


3,38 

2,25 

1,69 

2,35 

1 1,59 

Cellulose 


48,16 

46,71 

45,34 

44,66 

| 42,28 

Tn % der 
C 'ellulose 

f tf-Cellulose 

81,84 

82,19 

82,85 

85,04 

1 88,20 

| /9-Cellulose 

16,94 

16,41 

15,25 

13,77 

10,26 


l r-Cellulose 

1,22 

1,41 

1,90 

1,19 

1,54 
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Die Ergebnisse der AufschluBversuche mit dieser vorbehandelten Bagasse 
sind in Tabelle XIII zusammengefaBt. 


Tabelle XIII. 





Dauer des max. Drucks 2 Stunden 



Max. Druck 

NaOH 

Ausbeutc 

Pentosan 

Lignin 

Asche 

Cellulose 

^-Cellulose 

in Atm. 

In % 

in % 

In % des Zellstoffs 

( 

6 

43,3 

7,80 

2,40 

1,89 

92,09 

90,10 

5 i 

4 

! 45,5 

11,29 

3,17 

1,77 

94,35 

92,04 


3 

48,7 

13,43 

3,84 

1,69 

93,51 

91,74 


2 

1 51,5 

14,55 

5,61 

1,89 

90,17 

89,14 

( 

6 

42,1 

7,64 

1,72 

1,12 

93,65 

86,94 

1 

4 

44,3 

10,99 

2,21 

1,09 

93,66 i 

88,62 

6 { 

3 

47,2 

12,07 

2,51 

1,34 

92,46 

88,96 

1 

2 

1 51,6 

14,05 

4,48 

1,08 ! 

91,30 

87,74 

, 

6 

40,2 

1 7,70 

1,68 

1,28 

91,87 j 

86,01 


4 

, 41,4 

9,91 

2,19 

1,79 

93,63 

88,05 

6,5 < 

3 

44,5 

10,34 

2,28 

1,92 

94,83 

88,93 


2 

I 47,3 

10,42 

3,25 

1,90 ! 

_J 

92,04 

88,99 


Die Bleichungsversuche wurden in folgender Weise durchgefuhrt: Der Zell- 
stoff wurde mit dem gleichen Gewicht von Wasser gemischt und eine Stunde bei 
Zimmertemperatur mit Chlorgas behandelt. Hierauf wurde derselbe mit verdiinnter 
Natriumhydroxydlosung gekocht und dann wieder mit Bleichpulver gebleicht. Der 
gebleichte Zellstoff wurde auch analysiert (Tabelle XIV). 


Tabelle XIV. 


AufschluB bed ingungen 



Ausbeute 

ct-Cellulose fl-Cellulose 

^-Cellulose 

Pentosan 

Asche 

nach der 



- 



Bleichung 
in % 


In 

£ 

1 

* 


94,7 

88,75 

5,41 

5,84 

9,96 

0,88 

94,9 

89,10 

6,21 

4,69 

13,24 

0,76 

93,2 

87,50 

7,29 

5,21 

13,94 

1,04 

90,8 

82,37 

9,13 

8,50 

15,19 

1,15 

95,2 

89,69 

5,30 

5,01 

9,06 

1,08 

95,4 

89,63 

! 5,71 

4,66 

10,28 

1,01 

92,6 

86,03 

6,20 

7,77 

11,51 

1,13 

90,8 

82,70 

8,70 

8,60 

14,75 

1,09 

96,8 

90,51 

4,21 

5,28 

7,98 

0,98 

96,8 

91,69 

4,63 

3,68 

9,87 

0,86 

92,5 

91,05 

4,71 

4,24 

11,01 

0,85 

90,7 

89,10 

5,70 

5,20 

12,41 

1,01 
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Influence of Monochromatic Light on the 
Action of Enzymes. 

Especially Influence of Monochromatic Light on the 
Action of Yeast Enzymes. 

By Reitaro Murakami. 

(Chemical laboratory, Agricultural College, Utunomiya.) 

Received March 6, 1940. 


In order to study the effects of spectral monochromatic light on the action 
of yeast enzymes, saccharase, proteinase, catalase, amylase, and lipase were ext¬ 
racted by autolyzing u Oriental ” pressed yeast, the first three of which were 
refined as follows. In the case of saccharase, after the liquefaction was completed by 
the addition of 10% of toluene to 225 g of the yeast, the same volume of water was 
added and the whole allowed to autolyze at room temperature for 7 days. The preci¬ 
pitate obtained by adding an equal volume of alcohol to the autolyzed liquid was 
extracted with 20% alcohol. Alcohol was then added to the extract, and the 
saccharase extracted from the second precipitate with 100 cc of water. 

In the case of proteinase, after 250 g of the yeast was liquefied by the addi¬ 
tion of 10^6 of ethyl acetate, 500 cc of water was added and the acid that had 
formed in 2 hours was neutralized continuously by the addition of ammonia water 
and then a solution that rendered ineffective the tryptic and ereptic actions was 
separated out and washed with water. The yeast was then suspended in water 
containing toluene and allowed to autolyze at room temperature for 24 hours. An 
acetic solution was added to the autolyzate obtained by filtration, and after the 
pH of the liquid was made 5.0, a N/ 15 acetate buffer of pH 5.0 and aluminium 
hydroxide were added. The proteinase was finally obtained by elution of the ad¬ 
sorbate with 44 cc of secondary ammonium phosphate. 

Catalase was prepared by liquefying yeast. By adding to 150g of it 33% 
of toluene the yeast was liquefied within 1 hour at 40°C, after which 200 cc of 
water was added, and the whole allowed to autolyze overnight in a refrigerator. 
To the autolyzate was added 44 cc of N /10 hydrochloric acid, and the total volume 
of liquid made up to 2000 cc with water to which aluminium hydroxide was fin¬ 
ally added. The catalase was obtained by elution of the adsorbate with 400 cc 
of Mj 30 phosphate solution (pH = 7.6). 

Amylase and lipase were prepared by autolyzing for 1 day at rc>om tempe¬ 
rature and then overnight in a refrigerator after adding 10% of toluene and 2.5 
times the volume of water to * 200 g of the yeast. 

As substrate for the saccharase, 20% saccharose dissolved in 1% primary 
sodium phosphate solution was used. Into a test tube containing 4 cc of the sub¬ 
strate, 1 cc of the enzyme solution was added, and the pH of the resulting solution 
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adjusted to 4.24. The substrate for the amylase was I 96 soluble starch solution. 
Into a test tube containing 10 cc each of the substrate and phosphate buffer solution, 
10 cc of the enzyme solution was added, and the pH of the solution adjusted to 
6*71. The substrate for the proteinase was 5 o/ Q gelatine solution. Into a test tube 
containing 5 cc each of the substrate and citrate buffer, 1 cc of the enzyme solution 
was added, the resulting pH of the solution being 5.1. The substrate for the lipase, 
which was castor oil or olive oil, was neutralized with A T /20 sodium hydroxide. 
Into a test tube containing 5 cc of the substrate, 5 cc of the enzyme solution was 
added, and the pH of the resulting solution adjusted to 7.4. The substrate for 
catalase was N/20 hydrogen peroxide buffered with phosphate mixture, the pH of 
which was 6.7. One cc of the enzyme solution was added to a test tube contain¬ 
ing 20 cc of the substrate. The test tubes were placed within tin boxes, and 

filters placed at the front windows of the boxes. The boxes containing the test 

tubes were incubated at from 20 ° to 40°C, according to the particular enzyme, 

the door opened, and then lighted by a lamp through filters and a 2 cm layer 

of N /10 copper sulphate solution (except in the case of work on infra-red rays), 
as the copper solution absorbs infra r red rays from a distance of 1 meter. 

As the light source, a nitra lamp (Mazda C 100^300 watt and O. K. 500 
watt) was used for visible rays. “ Vim Ray” blue and red lamps (each 300 watt) 
used respectively for ultra-violet and infra-red rays. 

The filters were made by spreading 7 cc of gelatine solutions, containing vari¬ 
ous pigments per 1 square dm, over colourless glass or “ Acme ultra vit glass ” 
plates which were used respectively for the purpose of visible and infra-red rays 
or ultra-violet rays, and then drying by means of a fan. The amounts of pigment 
per 70 cc of gelatine solution are shown in Table I. 


Table I. Composition of the filters. 


Plate 


r 


Filter 

White filter 
Infra-red pass filter 


Pigment 

Aesculin 0.2 g or gelatine alone 

Filter blue 0.1 +filter yellow 0.1 + toluidine blue 
0.01 g 


Glass 

plate 


Red filter 

S Green filter 
Blue filter 

Violet filter 


Rhodamine 0.42 + tartra7ine 0.42+ erylhrosine 
0.42 g 

Patent blue 0.2 + tartrazine 0.7 g 

Patent blue 0.2 + f hodamine 0.7 + ae*>culin 0.2 g 

Methyl violet 0,42 + l °luidine blue 0.17 + aes- 
culm 0.2g 


\\ Black filter 


* Acme ultra 
vit glass ” 
plate 


Ultra-violet dose filter 
Ultra-violet pass filter 


India ink 3.5 cc 
Aesculin 0'.2 g 

Nitrosodimethylanihne 0.03 + toluidine blue 
0.06 +copper sulphate 0.874 g 


As to the wave lengths of the transmission rays passed through these filters, 
they were spectroscopically examined ; the photograms, which were taken by means 
of a constant deviation wave length spectrometer and a quartz spectrograph, are 



ft 




Needless to say, if enzyme enter into special substrate, of which a portion of 
the molecules kept the state of the stable E naturally, it can be changed to the 
active state E f at a certain temperature without radiant energy, and then changes 
a portion of 8 by the action of E f to the labile state &, The change of E to FJ 
increases as a temperature rise to optimum; consequently it increases a possibility 
to change S to S'. 

In case the enzyme received radiant energy possessing suitable vibration, E' 
is increased, and it changes S plentifully to S'. Thus, decomposition of subsrate 
advances more by the action of the enzyme receiving suitable radiant energy than 
by the opposite and it represents promoth e effect. 

If, however, the enzyme happens to meet with the radiant energy possessing 
a too great and unsuitable vibration, E changes to E" y and the enzyme is dest 
royed. Thus, the action of enzyme on substrate becomes weaker than that which 
has not received radiant energy and it represents an inhibiting effect. 

It is shown in such relation as 

»<Uo >R’>E 

Efoto) is the state reached the acting limit, as seen in the case of radiant energy 
in the near ultra-violet region on saccharase, amylase and catalase. The region 
of wave length to reach E" varies with the kinds of enzymes. It is seen that 
FJ is plentifully formed, owing to the radiant energy in the near ultra-violet on 
proteinase and lipase, in spite of E not changing to E" except in the region of 
shorter wave length. 

The increase of the promotive effect under the same coloured visible lights 
with increase in the relative intensities of the absorbedr ays, depends upon FJ being 
abundantly formed along with the relative intensities, and also the effect per unit 
intensity of various coloured visible lights is due to FJ being formed approximately 
proportional to wave number of the absorbed rays. 

In conclusion, the writer wishes to express his thanks to Prof. U. Suzum for 
his interest and encouragement, and also to the Imperical Academy for grants 
given in aid of this study. 
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t)ber Vitamin C im Tee. 

(SS. 265-270) 

Von Akiji Fujita und Isamu Numata. 

(Biochemisches Eal*>ratorium dc-, Kitasato Institutes, Tokyo, Eingegangen am 19. 3. J940 ) 


On the Carbohydrate in Hen’s Ovovitellin. 

(pp. 271-276) 

By Kinsuke Kondo and Uicliiro Sakata. 

(Nutritional Chem cal l*il*>ratory, Faculty of Agriculture and Chemical Institute, Kotyo Imperial 
University; Received Mar. 6, 1940 1 .) 


Die Abhangigkeit der Enzymentwicklung, insbesondere 
von Amylase und Protease, von der Art 
der Gerste und ihrer Keimung. 

(SS. 277—280) 

Von H. Nakamura. 

(Aus deni I .aboratorium der Dainippon Brauerei; Eingegangen am 27. Eel> 1940.) 

1) Die Entwicklung von Amylase und Protease bei der Keimung ist ab- 
hangig von der Art der Gerste, wodurch auch das Verhaltnis der bezuglichen 
.Pmzymkrafte untereinander sehr verschieden sein kann, 

WurzeUdnge 

Boiepid: bezogm avf Piviewe: Amylase : 

Kornlange : 

derate A : 1,6 5,3 3,2 

Gtrstcjl: i,6 2,3 7,7 

Wenn bei der Gerste B die Amylasenwirkung zur Proteasewirkung mit 1 :1 
gesetzt wird, so ergibt sich bei der Gerste A die Relation der gleichen Wirkung 
mit 1 : 5,6. 

2) Wenn der Wurzelkeim nach Erreichung einer bestimmten Lange im Wach- 



sen behindert wird, der Blattkeim sich aber weiterentwickelt, dann hurt die Bildung 
der Amylase ganz auf, dagegerv nimmt die Protease in einem erstaunlichen Um- 
fang zu. 

Falls beispielswebie der Wurzelkeim einer Gerstenart bei der Keimung nur 
bis zur 0,8-fachen Kornlange wachst und der Blattkeipi daraufhin bis zur 0,9-fachen 
Kornlange vorgetrieben wird, so tritt in der Bildung von Amylase ein Stiilstand 
<gin, wogegen die Protease eine weitere Zunahme—und zwar um das 4-bis 6-fache 
—erfahrt. Dementsprechend ist dann auch die enzymatische Kraft des nach diesem 
Verfahren erreichten Proteasegehaltes eine vielfach grofiere als die beim Hochst- 
gehalt an Protease, welche bei der naturlich gekeimten Gerste entsteht. 

Bei Anwendung dieses Verfahrens auf verschiedene Gerstenarten unterliegen 
die absoluten und relativen Werte von Amylase und Protease weitgehenden 
Schwankungen. 


Enzyrriatisclie Krafl von: 
Amylase 
Protease 
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1. 


(krst€ B.c 2. 


1. 
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( X. Normale Keimung bis /ur Wur/elliinge 
von 0,8-facher Kornlange. 

Gerste A. ^ 2. 1 >arauflblgende Weiterentwicklung des 

Blattkeimes bis /ur 0,9-fechen Korn¬ 
lange. 

Normale Keimung bis /ur Wur/elltinge 
von 0,8-tadier Kornlange. 

I )arauffblgende Weiterentwicklung des 
Blattkeimes bis /ur 0,9-fachen Korn- 
lange. 

Normale Keimung bis /ur Wur/eHange 
von 0,8-facher Kornlange. 

Darauflblgende Weiterentwicklung des 
Blattkeijnes bis /ur 0,9 fachen Korn- 
lJLnge. 

Aus den obigen Ergebnissen und 
auch aus der merkwiirdigen Tatsache, die 
ich noch nicht berichtet habe, daB eine 
dcr wichtigsten Eigenschaften des Bieres 
den kraflt von der Protease des Maizes 
abhangt, geht hervor, daB wir je nach der 
Art def * Gerste, welche bei der Keimung 
einen hoheren oder niederen Gehalt an 
Protease entwickelt, bestrebt sein mussen, 
diese Bildung an Protease genau zu uberwachen und zu lenken. Die Erreichung 
dieses Zieles setzt die ' Ausarbeitung entsprechender neuer Kontrollverfahren 
voraus. 
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On Alcoholic Fermentation of Acorn by Amylo Process. 

(pp. 281-w287) 

By Seisaku Suoi^aki. 

(Agricullral < henncal Ualniratory, Department of Agriculture, iokyo Imper al University; 
Received March 6, 1940 ) 


Studies on the Vegetable Tannins in Taiwan. Part 5. 

Manufacture of Tanning Extract from the Bark of Acacia confimi. I. 

(pp. 288^292) 

By Ya&uyosi Osima, Minoru Isii and Zenyu Hyo. 

(Agricultural t henncal Dqiartment, 'laihoku Imperial University, Taiwan, 

Received March. 19, 1940 ) 

We found that the maximum yield of tannin was obtained by extracting the 
dried bark with 50^6 alcohol. From fresh bark extraction with water gives 
equally good yield but the extraction was far easier and very much faster with 
5() o/ a alcohol. 

The maxinain temperatm es for extraction of the materials are as follows : 

Dried bark extracted with water 80° C. 

" " 50 o/ 0 alcohol 60^80°C. 

Flesh bark // " 8()°C. 


On a New Polypeptide Isolated from Eisenia Bicyclis. 

(Part ni) 

A Study of the Chemical Structure of Eisenin. (2) 

(pp. 293-^298) 

By Tosihiko Oohira. 

(Agricutural Chemical Iaboralory, loh>o Imperial University, 

Received Mar, 12, 1940.) 

For the determination of the amino acid having a free carboxyl group in 
eisenin molecule, eisenin was converted into thiohydantoin derivative t>y means of 
ammonium thiocyanate and acetic acid anhydride; then its was decomposed by 25% 
aqueous ammonia solution, according to the methode by P. Schlack and W. Kumpf. 
The ammonia was removed from the solution by evaporation under reduced pressure, 
and from the residue two different crystals A [m. p. 160-^161°] and B [m. p. 240-w 
241 0 (decomp.)] were obtained ; the “ A ” from the ether extract and the i( B ” 
from the risidue. The “ A ” was identified as 5-methyl-2-thiohydration by com- 



paring with m authentic specimen prepared from alanine. The “ B ” was found 
to be a new dipeptide C 10 H 1 <,O 4 N 4 having two acid-amide groups. 

The formation of 5-methyl-2-thiohydantoin from eisenin shows that alanine is 
in the end position of eisenin molecule; its amino group only being substituted 
for the peptide grouping. Therefore it is suggested that the chemical structure of 
the substance, obtained by partial hydrolysis with 3 # aqueous bariumhydroxide 
solution as has been mentioned in the previous paper, may be di-[a-amino-f-carb- 
oxy-butyryl}-alanine. It is presumed also that the dipeptide C, ft H,„0 4 N 4 , men¬ 
tioned above, may correspond to one of the two structures shown below. 


Nil 


/CO 

CONHj 


CONLIj 

CO 

CH* 

CH* 

(H) 

CIlj 

cm 


• 


« “ 

ni 5 

CH. 

CH, 

<it* 

ch.cd- 

-NH.CH.CONII, 


CH«CO- 

-NH.CH.CONH, 


To settle this question, the author prepared /-pyroglutamyl-c/~glutamic acid 
diamlde representing the structure (I), /-pyroglutamic acid chloride (1 mol) obtained 
by the action of thionylchloride on /-pyroglutamic acid, was treated with d-glutamic 
acid diethylester (2 mols) in chloroform solution. The reaction mixturew as 
succesively washed with dilute hydrochloric acid anda queous sodium bicarbonate 
solution and then the solvent was distilled off. The residual crystalline mass was 
dissolved in a little alcohol and mixture of ether and petroleum ether added to 
it. The crude crystals of /-pyroglutamyl-d-glutamic acid diethylester separated 
out, were recrystallized from acetic ester. This diethylester was treated with 25# 
aqueous ammonia solution at room temperature for about two hours. After the 
solution was evaporated to a small volume at about 30-^40° under diminished 
pressure, absolute alcohol was added to the residue until a crystal was separated 
out by stirring. It was recrystallized from dilute alcohol. This crystal was proved 
to be completely identical with the substance obtained from thiohydantoin derivative 
of eisenin by the treatment with ammonia. 

From these results, /-pyroglutamyl-d-glutamyl-d-alamine may be given as the 
chemical structure of eisenin. 


Nfl 


CO CONK* 

CIlj CHj 

CH, CIlj CHg 

TII.CO-NII.CII.CO—NII.CH.COOH 
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Sterilizing Action of Phenols. 

Synopsis. 

(pp.299 -**305) 

By Sogo Tetsumoio. 

(Ciuvcrnnient Institute for Infect D»s , lokyo Imper University f Rectivtd I el) 27, 1940 ) 

I reported previously concerning the sterilizing action of mineral acids and 
fatly acids. Then I studied the sterilizing action of phenol group as noted in the 
following table. 

I. Kxaglms 


Tabie 1. Phenols 

_ * _ 


Number 
of on 

Plienols 

Rational formulae 


M \\ 

weight % 
at N/1000 


Phenol 



94 048 

0 0094 


Cresol (o) 

nit 

N CII, 

(1) 

(2) 

108 064 

0 0108 

1 

(>ua<acol 

1 on 

\ ‘Vi,< 

N^Cll, 

(1) 

(2) 

124 064 

0 0124 


l hy* » >1 

✓Oil 

c k h^ch(<ii s ) 2 

hh, 

CD 

(2) 

(3) 

162 167 

0 0162 


Picric acid 

1 c 6 n„(No 2 ),.on 


215 044 

0 0215 


Pvrocatechm (o) 

1 yOH 

V)H 

(0 

(2) 

110 048 

■ 

104° 

o 

Resorcme (m) 

/)II 

\ X>H 

Cl) 

(3) 

rr 

110° 


1 lydroqumone (p) 

X)H 

X)H 

(1) 

(4) 

rt 

170° 


| Pvrogallic acid (o) 

i 

✓OH 

C 6 H,(()H 

\OH 

(1) 

(2) 

(3) 

126 048 

132° 

3 

1 

Phloroglucine (m) 

! 

1 

Non 

Cl) 

C2) 

C4) 

n 

218° 


Ifydroxy- 

j hydroqumonc (p) 

Ilydroxyhydroquinon, was not available and the 
expemiment was not performed 


“II. Sterilizing Aciion of Phenols at the Same Concentraiion 

The sterilizing power and special character of phenols at the same concent¬ 
ration, were studied in this experiment, and the results obtained are shown in the 
following table. 

Picric acid, cresol and thymol are insoluble at N/ 100, so they were used m 
this experiment at JV/1000. Only phenol was tested at Njl 0 and JNT/100. 



n [V<4. 1*. 


Table 2. Sterilising Action of Phendls at the Same Concentration. 
N/10Q0. (Phenol. JV/10, iV/100) 20 Q C. 


♦ Numlier 
of OH 





Surviving period 


I*henols 

Cone 

pH 

Staph. 

pyogm. 

Pn/ 

vulgar. 

Sac 

typhos. 

Vib . 
chalet 


Phenol 

A710 

5.17 

5 rn + 10 ,u — 

l M ‘+2 5 m — 

2.5 UI ± 5 m - 

l w “* 


tr 

iV/100 

5.21 

4 d + 5 rt _ 

2 d + 3 d - 

4“ ± 5 rt - 

90 m + 2 b — 


rr 

jV/1000 

5 45 

7 d dr 8 d — 

4 d + 5 d — 

5 + 6 - 

9 h ±12 b - 

1 

Cresol (o') 

tr 

5.36 

6 + 7 - 

4 ± 5 - 

5 + 6 - 

6 ± 9 - 


Guaiacol 

rr 

6.13 

10 +12 - 

7 + 8 ~ 

8 +10 - 

24 ±36 - 


I hymol 

tr 

tr 

2 b + 3 b — 

60 m ±90 m - 

9 0 m+ 2 b - 

l n, ±2 5 ,u — 


Picric acid 

" 

2.30 

90 m + 2 h — 

30 +45 - 

60 ±90“- 

1 ±2 5 m — 


Pyrocatechin (o) 

1 

rr 

5.31 

: 

18 b + 24 b - 

9 b ±12 h - 

12 h +18 b - 

I0 m drl5 , “ — 

2 

1 Resorcine (m) 

tr 

5 57 

13 d +15 d - 

8 d +12 b - 

10 d +12 d - 

24 b ±15 m — 


llydroqumone 

<p) 

rr 

5 64 

12 b +18 h — 

6 b + 9 d - 

__! 

^ 9 h + 12 b — 

15"'±20 m - 


Pyrogallic 
acid ( 0 ) 

rr 

4 58 

2 d + 3 d - 

18 b +28 1 * - 

l d + 2 1 - 

30 ±45"' - 

3 

Phloroglucme 

(m) 

rr 

5.71 

20 -25 

10“ — 15 d 

1 « 

15 -20 

24b +36i* - 


Control 



8 d ± 

* 

+ 

• 

6 d ± 

18 b ± 


From the results noted in table 2 we know the following facts :— 

The sterilizing action of phenol, which is usualy used as the most popular 
disinfectant in hygene, is strong only at iV/10, but at lower concentrations the 
sterilizing action diminishes very distinctly, and at N/1000 concentration phenol 
lfes no sterilizing power on bacteria except for Vib. cholera/. 

The order of the strength of the sterilizing action at the same concentration 
of phenols is as follows : 

Picric acid >Thymol'>-Hydroquinone>'Pyrocatechin^>Pyrogalhc acid. Crcsol, 
guaiacol, resorcine and phloroglucitie have totally no bactericidal action at A*/1000. 
Especially resorcine and phloroglucme have a remarkable promoting action on the 
life of the microorganisms. 

Relation between the chemical constitution and the strength of the sterilizing 
action is as follows. From the results of 2 (OH)phenols and 3 (OH) phenols, we 
see the following order as fb the sterilizing power. 

Para > Ortho > Meta. 

III. Silrilizing Action of Phenol Salis and Phenol Anions. 

The action of phenol salts and of phenol anions on the life of bacteria were 
tested in this experiment. Concentration of Na, Ca and NH^ salts, having the 
same anioits as phenols was made N/1000. 





No. 4 3 


n 


Table 3. I. Na salts. 


ISa 

Staph pyogen 

Surviving |x;rid 

Pvt vulgai | Bar iy t hos j 

Vlb chalrr 

phenolate 

7 d - 91 

5 1 — 6 1 

6 1 — 7 1 | 

9 I 1 + 12 U — 

o-cresolate 

7-9 

5-6 

6-7 

9 +12 - 

guaiacolatc 

13 —IS 

7-9 

10 -12 

24 +36 - 

thymolate 

6 h ± 9 h — 

2 h + 3 h - 

3 1 ' i 6 h - 

5" ±10 ra - 

picrate 

13'-15' 

8 d - 10 d 

12 ‘-is 1 

1 

24 h +36 b - 

pyrocatechmate 

10-12 

8 -10 

30 -13 

12 +18 - 

resorcinatc 

15 "M 

10-12 1 

12-15 

24 +36 - 

hydroquinomte 

5 + 6 - 

2+3 

4 + 5 - 

2 + 3 - 

pyrogallate 

10-12 

6-8 

8 -10 1 

12 +18 - 

phJorogluc'nale 

' 30 -35 

20 -25 i 

25 -30 

36 +48 - 


8 1 + 

5 d + 

6 1 ± \ 

l 18 h db 


The results with Ca salts and NH 4 salts are nearly the same as with Na salts 
and they need not be recorded here 

IV Stekiii/ing Aciion or Phenols a 1 nn Saml pH 

The sterilizing action of phenols was tested at the same pH in this experi¬ 
ment. In reference to the sterilizing action at a high pH, I record the results 
with thymol 

Kesults obtained shown in the following table 


Table 4. Sterilizing action of phenols at the same pH. 






Surviving [icriod 


Phenols 

Cone 

pH 

Staph 

FfiMjen 

P.ot 

vulgar 

Bar 

typluu> 

Vib 

rholei 

Wienol 

N /1000 

5 45 

7.1 + 8 1 - 

4 1 + 5 d - 

5 1 + 6 d 

9 n - 

Picric acid 

N /200000 

n 

4 + 5 - 

3 ± 4 - 

3 + 4 - 

3 + 6 - 

0 -1 resol 

N /2000 

rr 

8 + 9 - 

5 d + 6 d - 

6 + 7 - 

9 +12 - 

Pyrocatech n 

jV/4000 

5 64 

2 + 3 - 

24 h + 36 b - 

2 1 dr 3 d - 

30 ,n +45 , “ — 

Kesorcine 

N/1500 

tt 

14 +15 - 

9 1 ± 10 d - 

12 +13 - 

j 24 b + 36 b - 

Hydroquinone 

N /1000 

" 

12 h + |gi» - 

6 h+ 9 * 1 - 

9 U _ 

2 5“+ 5* u - 

Pyrogallic acid 

A7150000 

5 71 

15 d —18 d 

7 d -10 d 

12 rl — 15 d 

12 h +I 8 b - 

Phloroglucine 

A /1000 


20 -25 

10 -15 j 

H 

en 

f 

£ 

24 +36 - 

Thymol 

N /1000 j 

6 13 

2 h + 3 h - | 

60 m ±90 m 

90"’ + 2 b — 

l m +2 5 ,n — 

Control 



| 8 d 

| 5 d + ! 

6 " 

18 b A 







n 
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V, Summary. 

The results noted in tables 2-^3, and 4, concerning the sterilizing action of 
phenols and their salts, may be summarised as follows: 

(1) * At the same concentration, the sterilizing action of picric acid is the 
strongest among 10 phenols, and next to this is thymol. The sterilizing action of 
hydroquinone is slightly weaker than thymol, and pyrocatechin and then pyrogalltc 
acid come next to thymol 

(2) . Sterilizing action of phenol is strong only at N/ 10, and at concentration 
lower than NflOO it has no sterilizing power. 

(3) . The sterilizing action of guaiacol and resorcine is very feeble and rather 
seems to have no power except for Vib. choleras. At Nj 1000 they have rather 
evidently promoting power for bacterial life. 

Phloroglucine has totally no bactericidal action, but has rather evidently pro¬ 
moting action on bacterial life. 

(4) . Salts of hydroquinone have relatively strong sterilizing action, which is 
more evident with salts of thymol. 

Salts of phenols other than thymol and hydroquinone, have no bactericidal action, 
and show rather promoting action on the bacterial life. 

From these facts we see that anions of thymol and hydroquinone have bacteri 
cidal action. 

(5) . The strong sterilizing action of picric acid is chiefly due to the low pH 
of picric acid in adding to the poisoning action of molecular state of picric acid. 

The strong sterilizing action of thymol is chiefly due to the poisoning action 
of molecular state of thymol and partly due to the action of thymol anion. 

(6) . The relative strength of the sterilizing action of o, m , and p isomers such 
as pyrocatechin (o) and resorcine (m), and hydroquinone (/>), and also pyrogalhc 
acid (o) and phloroglucine (m), are as follows: 

m<Co<Cp. 

The cause of these differences is due to the difference of chemical constitution 
of each isomer. 

(7) . The relation between the strength of the sterilizing action of phenols and 
the number of OH group which give the acid character to phenols may be ex¬ 
pressed as follows: 

motio OH-phea^<tri OH-phenol<di OH-phenol. 



No. 4.) 


17 


Biochemical Investigation of Mosaic Disease of 
Tobacco Plants. VI. 

On Ascorbic Acid Oxydase and Saccharase in the 
Leaves of Healthy and Mosaic Plants. 

(pp.306 -310) 

By Y. Okuda, K. Katai and E. Murata. 

(Agricultural Chemical l.al>oratorv, Kyushu Inkierial University , Received March U, 1940.) 


tfber die Verwitterung der Eruptivgesteine. VI 

Ober den Verwitterungskomplex. 

(SS. 311—320) 

Von Mituru Harada. 

(I^ndwirtschaftliche I Lochschule Tot tori ; Kingegangen am 22. 3. 1940.) 

Der Si0 2 -Al 2 0 r NiederschIag wurde wie folgt hergestellt. IV. AlCl r Losung 
wurde mit Na-Silikatlosung bekannten Gehalten titriert, bis sich der Niederschlag 
abgesetzt und die daruber stehende Flussigkeit klar geworden ist. Zwecks Ge- 
winnung vot$ Niederschlagen mit niedrigem Verhaltnis SiO t :Al 2 0 3 wurde eine 
Losung gebraucht, die Na-Silikat und NaOH enthalt. Der Niederschlag wurde 
filtriert und mit 95^igem Alkohol Cl-frei gelassen, alsdann der Alkohol durch 
Einblasen von Luft verjagt. Der Si0 2 -Fe 2 0 -Niederschlag wurde in gleicher Weise 
hergestellt. 

Beim Si0 2 -A1 2 0 r Niederschlag ist die I^oslichkeit der Kieselsaure in der Oxal- 
saure-Kaliumoxalatlosung (18.4 g K 2 C 2 0 4 «H,0, 3.2 g H 2 C 2 0 4 ‘2H 2 0 im Liter) um so 
groBer, je kleiner das Mol.-Verhaltnis Si0 2 :Al 2 0, ist. Niederschlage, deren 
Mol .-Verhaltnis kleiner als 2 ist, sind fast ganz loslich, dagegen ist beim Nieder¬ 
schlag mit dem Verhaltnis 6 nur \l% der Kieselsaure loslich. Die Tonerde wurde 
zu 87^ beim Mol.-Verhaltnis 6, zu 99—100^ beim Verhaltnis 0,8—2,3 durch 
die Oxalsaure-Kaliumoxalatlosung gelost. Beim •Si0 2 -Fe 2 0, r Niederschlag ist das 
Risen fast ganz, die Kieselsaure aber nur 28—58^6 in der Oxalsaure-Kalium¬ 
oxalatlosung loslich. 

Durch wiederholtes Trocknen und Anfeuchten wurde die Kieselsaure Im SiO : - 
AlgO,-Niederschlag mit einem Mol.-Verhaltnis Si0 2 : ALO., groBer als 2 schwer 
losHch, dagegen wurde diese Loslichkeit bei Mol.-Verhaltnis kleiner alls 2 nicht 
verandert; die Loslichkeit der Tonerde wurde bei Mol.-Verhaltnis groBer als 6 
vermindert. Durch dieselbe BehandlUng im Dunkeln wurde die Loslichkeit der 
Kieselsaure im Si0 2 -Fe 2 0 3 -Niederschlag allgemein stark Verminderung der Loslich- 
keit des Eisens sehr gering. In dem in Oxalsaure Kaliumoxalatlosung loslichen 
Teil ist das SiOj/Al 2 0, Verhaltnis kleiner als 2 (0,6—2,0) und das Si0 2 /Fe 2 0 3 Ver¬ 
haltnis 1st etwa 1 (0,6 —1,1). Wahrend das nicht getrocknete frische Aluminium- 
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hydroxyd in der QxakaurenKaliumoxalatldsung loslich ist, wird' es durch wieder- 
holtes Austrocknen und Befetichten unldslich, Bteenhydroxyd lost sich in dieser 
Oxaladosung im Dunkeln auf, und die Veranderung der Loslichkeit nach wieder- 
'holtem Trocknen und Befeuchten ist sehr gering. 

Aus den obigen Krgebnissen wird erhellt, daB die Tonerde im SiO,-Al 2 0 { - 
Niederscblag und Kisen im Si0 2 -Fe 2 0,,-Niederschlag nur schwache Alterungs- 
vorgange 2 eigen und wfe das frisch gefallte Hydroxyd chemisch reagiert, wahrend 
die Kieselsaure schnelf altert. 

Der in Boden gebildete Verwitterungskomplex besteht aus 3 Fraktionen, nam- 
Hch aus einem Komplex (A,), loslich in der Oxalsaure Kaliumoxalatlosung mi 
Dunkeln, einem Komplex (A 2 ), zersetzbar in heiBer konzentrierter Salzsaure, aber 
unloslich in dieser Oxaiatlosung, tiftd einem Komplex (B), nur zersetzbar in heiBer 
konzentrierter Schwefelsaure. 

Der Komplex A, im Boden wird folgendermaRen bestimmt. Man wagt 0,5*^ 
1 g des zerkleinerten Bodens in einer Stohmanschen Halbliterflasche, ubergieBt 
den Boden mit 250 cm der Oxalsaure-Kaliumoxalatlosung, schuttelt im Dunkeln 
1/2 Stunde lang aus und filtriert, alsdann bestimmt man SiO, und A1,0^ in der 
Losung. Das geloste Fe 2 0., ist fast ganz im freien Zustande. 

Freies Eisenoxyd (E) (s. Mitteilung IV) und die freie Tonerde ( T j, die in 
heiBer lO^iger Na 2 CO ,-Losung loslich ist, werden bestimmt. 

Komplex A =(das in konz. Salzsaure zersetzbare SiO,, A10 ( 
und FeA)-A ,-JS-T 

SiO, A1 2 0 4 und Fe,0 im Komplex A,, A 2 und B in verschiedenen Boden- 
arten auf Rruptivgesteinen wurden bestimmt. Vulkanische Aschenboden enthalten 
Komplex A,, A 2 und B. Die Boden aus Hornblende-Andesit sind reich an Kom¬ 
plex A, und Aj, Granit-, Diorit-, Quarztrachyt-, Augit-Andesit- und Basalt-Boden 
enthalten Komplex A, und B. Die Boden aus lockerem vulkanischen Lapilli 
enthalten groBe Mengen von Komplex A r Quarzkeratophyrboden ist reich an 
Kotnplex A *. 

Der Verf. hat gefunden, daB der Humus im Boden in Gegenwart von Eisen- 
hydroxyd durch 3 %ige H 2 0 2 -I^sung oxydiert wird, wobei ein Teil des Aluminium 
in Komplex als Oxalat in Losung geht, und ferner durch die folgende Be- 
handlung das ganze Aluminium in Komplex A, aber kein gealtertes Aluminium- 
hydroxyd gelost wird. 0,5^1 g Boden, 0,5 g Ilydrochinon, 0,05 g Eisenhydroxyd 
und 60 cm 3#ige H 2 0 2 -Losung wird in ein Becherglas gebracht, mit einem Uhr- 
glase bedeckt und auf siedendem Wasserbade erhitzt. Beim Steigen der Temperatur 
b;s zu 70-^80° reagiert das Gemisch energisch. Ist die Zersetzung des H 2 0 2 
beendet, wird nach Zusatz von 1 g NH<CI filtriert und das geloste Aluminium be- 
stjmmf. 
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Studies on Acctone-Butylalcohol Fermentation. (III). 

Utilization of various profeh*-nch raw materials as 
N-source for acetone-bqtylalcohol fermentation. 

(pp. 321-330) 

By Sigeyosi Horik. 

(Agricultural Chemical laboratory, Kynsyu Imperial University, Fukuoka ; 
Received March 25, 1940.) 


On the Colorimetric Determination of Vitamin B,. 

(pp. 331-339) 

By Yosito Sakukai, Tyoten Inagaki and Sizu Omori. 

, (Research I„i1>oritory of Meip Sugar G> ; Received March 22, 1940 ) 

The procedure described by Prebluda and Melnick which involves the use of 
diazotized p aminoacetophenone as the reagent for the determination of vitamin B, 
is modified to the following simpler method, concentrating the vitamin B, in the 
extract by the adsorption on acid clay. 

The sample >s extracted with water or dilute alcohol at pH 4.5. An aliquot 
portion of the extract is adsorbed with 0.2 g refined acid clay for about ten minutes, 
and then centrifuged. To the centrifuged adsorbate 3 cc of water, 3cc of alcohol 
containing phenol and 6cc of freshly prepared reagent are added. The reaction 
is complete in 1 hour, after which 8 cc of alcohol and 5 cc of xylene are added 
followed by vigorous stirring for 2 minutes. On standing the xylene layer separates 
out easily showing pink color. After clarification by centrifugation the xylene layer 
is taken in 1 cm cuvette and the extinction is measured by Pulfrich’s photometer 
using S 53 filter (pale green). 

The extinction coefficient of 30 micrograms of vitamin B, hydrochloride is as 
follows. 


Without acid clay j With 0 2fi a cid clay 


! 

Average 

! 0.323 | 

/average of 16 \ 
(measurements/ I 

) 

0.280 ( 

'average of 12 \ 
Measurements/ 

Maximum 

0.337 

I 

0.299 


Minimum 

0.302 


0.267 

* 
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bnttentot id ^Indolyl^ropkmttore. 

(SS. 34MH) 

Von Kinjiro Takari. 

(landwirtechaftliches Chenusches Loboratorium der Kaiser! University Tokyo, 
Eingegangen am 26, 3 1948) 
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On the Retting of Vegetable Fibre Materials. 

The Useful Bacteria for the Retting of Kenaf. 

(pp. 345-348) 

By Tosio Nakahama. 

(Kanebo Yamashina Institute; Received Apr. 1, 1940.) 

Twelve strains of aerobes and ten strains of anaerobes were isolated frdm the 
fermenting vat. 

In carrying out pure fermentations of kenaf with these bacteria, one strain of 
aerobic bacillus and one strain of anaerobic coccus were selected as the most useful 
organisms. 

According to their morphological, cultural and physiological characteristics, 
these bacteria were found to be new species, and named Liskrella hibiscus liquefa - 
ciens and Micrococcus hibiscus respectively. 


Studies on Sucrose Diet. (II) 

(pp. 349—368) 

By Yosito Sakurai and Sizu Omori. 

(Research laboratory of Meiji Sugar Co t ; Received March 22, 1940.) 

The rats fed on the following synthetic diet containing exhausted caflfe molasses 
as the source of vitamin B complex except B, and B. 2 , grew normally, indicating 
that the diet is complete in ail respects. 


Sucrose 

65 

Fish protein 

15 

Butter fat 

10 

Salts mixture 

5 

Cane molasses 

5 
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Dally supplement* 

Vitamin Bj hydrochloride 7,5 ra programs 

Flavin solution corresponding to 1.6 grams of egg white 

God liver oil 2 drops 

When vitamin B, was subtracted from the above diet rats developed poly¬ 
neuritis within forty days. The duration until the development of polyneuritis was 
somewhat longer in the case when purified starch or dextrin was given as the 
source of carbohydrate than when glucose or sucrose was given. Even the rats 
nourished on the deficient diet supplemented with daily dose of 1.5 micrograms of 
vitamin B, showed apparent polyneuritic symptoms when glucose or sucrose was 
fed. From these results it is concluded that rats need more vitamin B, when 
glucose or sucrose is used. 

Nearly the same results were also obtained concerning vitamin B 2 . 

Rats receiving the diet containing butter fat in high percentage, lacking in 
carbohydrate, developed the syndromes of acrodynia when vitamin B« was absent, 
so also did the rats fed on sucrose diet which contained no fat except linolic acid. 


Fish protean 

Fatty diet 

25 

Sucrose diet 

25 

Salts mixture 

5 

5 

Butter fat 

70 

_ 

Sucrose 

- 

70 

Daily supplements 

Vitamin B, hydrochloride 
Flavin solution 

corresponding to 

7.5 micrograms 

1.6 grams of egg whi 

Nicotinic acid 

Linolic acid 

Biosterin (Vitam ; n A and D) 

1.5 milligrams 

50 milligrams 

2 mill grams weekly 


In both cases the acrodynia was cured by the addition of crystalline vitamin 
B 6 hydrochloride at the level of 15 micrograms daily. When linolic a< id was 
subtracted from the above sucrose diet, the animals also developed acrodynia which 
was completely cured by the single addition of crystalline vitamin B fl , though the 
growth was not sufficiently improved. These experiments show that vitamin B„ 
is an essential factor even for the rats fed on carbohydrate free diet and that fat 
does not spare vitamin B 6 . 

Polished rice, thoroughly washed with water and dried, contained a significant 
amount of vitamin B*, since the rats fed on the diet, of which the carbohydrate 
of vitamin B fl deficient diet was replaced by polished rice, developed no symptom 
of acrodynia. Commercial nice, corn and potato starches also contained a small 
amount of vitamin B„ which was not extracted by simple treatment with alcohol, 
but was extracted after digestion with such an enzyme as pepsin. Rats receiving 
the starch purified by the enzymatic digestion followed by alcoholic extraction as 
the* source of carbohydrate developed the same syndromes of acrodynia after four 
to five weeks as in the case of sucrose feeding. 
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Isolation of Three Kinds of the Pigment of Flavon 
Type from Soya Bean. 

(pp. 369-372) 

By Koji Okano and Iwao Beppu. 

(The Central Laboratory of South Manchuria Railway Co ; 

Received Apr. 8, 1940 ) 


Uber die Nutzbarmachung des Vitamins C aus dem 
Pflanzenreich in Taiwan. 

(SS. 372-385) 

(I, Mitteilung.) Uber die Reingewinnung von Vitamin C 
aus Ananassaft mit Hilfe \on MgO. 

Von Ryo Yamamoto und Takeshi Hara. 

(Agnkulturchemisches Laboratorium der Taihoku Kaiserlichen Universitat, Taiwan, 
Emgegangen am 1. 4. 1940 ) 

Wir haben festgestellt, daB das Vitamin C in Ananassaft mit MgO zu einem 
unloslichen Vetbindungskorper gefuhrt und von diesem Korper unter Zusatz von 
Saure wieder zu einer Losung zuruckgefuhrt werden kann. Diese Losung ist so 
antiscorbutisch aktiv gegen Meerschweinchen wie die Ascorbinsaurelosung, deren 
reduzierendes Vermogen gegen 2: 6-Dichlorphenolindophenol ganz dasselbe der 
ersten Losung ist. Von dieser Losung isolierten wir dn Ascorbinsaurederivat 
und nach ihrer Behandlung mit Methanol, Aceton und Aether schieden sich Kris- 
talle ab, welche mit den der Ascorbinsaure ubereinstimmten. 


(II. Mitteilung.) Uber die Konservierung von Ananas- 
Vitamin-C in Trockenmilch. 

Von Ryo Yamamoto und Takeshi Hah a. 

Trocknet man Milch und Ananassaft nach entsprechender Mischung, so ent- 
steht die charakterische Trockenmilch, reich an Vitamin C, von einem Gehalt von 
etwa 50—200 mg %• Nach dem Tierversuche und auch nach der titrimetrischen 
Methode mit 2 : 6-Dichlorphpnolindophenol zeigt sich, daB der C-Vitamingehalt 
dieser Trockenmilch fast 100^ig nach Verlauf von 3 Monaten, %§%\g nach 5 
Monaten und 90#ig nach 8 Monaten wohl unverandert in Glasflaschen qrj^lten 
wird. * * 
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(III* Mitteilung) Der Vitamin C Gehalt yon nicht eftbaren 
gr unen Blatter it aua Taiwan 

Von Ryo Yamamoto, Takeshi Hara und Shizuko Nishizawa. 

Wir haben nach der titrimetrischen Methode mit 2 : 6-Dicfilorphenolindophenol 
cine Untersuchung uber den C-Vitamingehalt der grunen, nicht eBbaren Blatter 
aus Taiwan ausgefuhrt. Die erhaltenen Resultate sind die folgenden : (Fur grune 
Materialien mg %) 

Pasaiflvra edulis, Sims.: 870; Citrus Liman, Burm. var. Pdfiderosa, Hort.: 615; 
Ramflora laurifolia, Linn.: 387 ; Mangifera mdica, Linn.: 350, R etnas communis , 

Linn.: 275 ect. 


Biochemical Studies on “ Bakanae ” Fungus of the Rice. 

Part V. Effect of Gibberellin on Growth, Fermentation 
and Size of Yeast Cell. 

(pp. 385—388) 

By Takesi IIaiasi. 

(Imperial Agricultural Station, Received Apr. 26, 1940 ) 

i 

Gibberellin, the active principle which makes the rice seedlings grow abnor¬ 
mal! tall, has no influence on the growth, fermentation or size of the yeast cell. 


Ober die quantitative Bestimmung der Pyrethrine. 

(SS. 389-410) 

VII. Mitteilung. Untersuchung der Bestandteile des Pyrethrumextraktes, 
die mit den Vorgangen bei der Mafianalyse yon Pyrethrinen 
in irgend einer Beziehung stehen. 

Von Sankiti Takei, Minoru Ono u. Kokiti Nakasima. 

(Aus d. Institut f, Ohern, Forschung u d. Agrikulturchem, I^iborat. d. Umversitat, Kyoto, 
Emgegangen am 26. April. 1940 ) 

Bei der MaBanalyse von Pyrethrin-I und -II muB man auBer der Cliry- 
santhemummono- und -dicarbonsaure noch das Vorhandensein einiger stets bei- 
gemengter organischer Sauren beachten; trotzdem sie der Menge nach gegenuber 
den Chrysanthemumsauren unbedeutend sind, kann sich doch durch sie irgend 
eine unerwartete experimentelle Fehlerquelle ergeben. 

Wir haben in 600 g Pyrethrumextrakt (Pyrethringehalt ca. 20%) gemaB der 
Behandlung bei der MaBanalyse von Pyrethrinen die untenstehenden Sauren festge- 
stellt: 

In den organischen Sauren, die uxmerlodiohea Ba-salz bilden, besteht der 
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grdflteTeil (97.7494) aus den beiden Chrysanthemumsauren (Chrysanthemummono- 
carbonsaure 46.3094 und Chrysanthemumdicarbonsaure 51.4494), der Rest (2.2694) 
setzt sich zusammen aus Essigsaure (etwa 1 /3), iso-Buttersaure, Capronsdure , Capryl- 
aaure und Caprimaure. Chrysanthemumsauren finden sich in den wasserunlbsliches 
Ba salz bildenden Sauren nicht. Aus letzteren konnten wir hauptsachlich Palmitin 
Ol- } LinolLinolenBeJienCamauba- und Azelainsavre gewinnen; auBerdem 
haben wir noch eine kleine Menge LaurinMyristinsaure und undefinierte Harz- 
saure konstatiert. 

Auf Grund dieser Ergebnisse laBt sich annehmen, daB bei der MaBanalyse 
der Pyrethrine (lurch Baryta-Behandlung der groBte Teil der beigemengten orga- 
nischen Sauren eliminiert wird, so -daB der sich bei dieser Methode ergebende 
experimentelle Fehler tatsachlich sehr gering ist und nicht beachtet zu werden 
braucht. 


VIII. Mitteilung. Stufenweise Untersuchungen zur ma&analytischen 
Bestimmung des Pyrethrins mittels rein isolierter 
Chyrsanthemummono- und* di carbon saure. 

Von Sankiti Takei u. Kiyosi Wakazono. 

Ob die Chrysanthemummono- und -dicarbonsaure wahrend des ganzen Pro- 
zesses der MaBanalyse ohne Verlust quantitativ bestimmt zu werden vermag, kann 
man mittels des Pyrethrumextraktes, das viele Beimengungen enthalt, nicht exakt 
untersuchen, man muB vielmehr zu diesem Zweck mit rein isolierter einheitlicher 
Chrysantheviummono- bzw. -dicarbons'dure arbeiten. Nach wiederholter Reinigung 
kristallisiert die reine Chrysantliemummomcarbontaure bei etwa 10° C und sclmilzt bei 
etwa 18~~20°. Die reinen Kristalle der Chrysanthemumdicarbonsaure schmelzen 
bei 164°. 

Unsere vorsichtig und wiederholt ausgfefuhrten Untersuchungen uber die ein- 
zelnen Arbeitsstufen bei der MaBanalyse haben keinen merklichen Verlust an 
beiden Chrysanthemumsauien beobachten lassen. Nach einigen weiteren Experi- 
menten vermochten wir die Brauchbarkeit der MaBanalyse-Methode fur die Pyre- 
thrin-Bestimmung zu bestatigen. 


On the Enclosed and Reclaimed Marsh Soil 
on the Coast of Kyushu. 

(pp. 411-416) 

By R. Kawashima and M. Nagata. 

(Agricultural Chemical Laboratory, Kyushu Imperial University; Received Apr. 34, 1940.) 
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Enzymic Studies on Cereals 

(pp. 417-^438) 

By Gohei Yamagishi. 

(Morioka Imperial College of Agriculture and Forestry; Received Apr 24, 1940 ) 

(Part XI). On the Adsorption of the Amylase of Rice. 

In the studies performed up to this time the author has pointed out that there 
are three amylases (the starch liquefying, the starch-dextrinifying, and the starch- 
saccharifying enzymes) in rice. 

The present experiment has been carried out to confirm whether these amy¬ 
lases can be separated by treating with the adsorbing agent. 

The results obtained fi om this investigation may be summarized as follows : 

(1 ) Studies were made on the adsorption of the starch-splitting enzymes in 
the germinated rice. As the adsorbing agent aluminium hydroxide A prepared 
by Willstatter’s method was employed. 

(2) It was confirmed that under the author’s experimental conditions the 
adsorption of the enzyme was completed within almost thirty minutes. 

(3) The degree of adsorption was increased with the increasing quantity of 
the adsorbing agent. 

(4) It was obseived that the higher the temperature (below 50°C.), at 
which the enzymes were extracted from the sprouted rice, the more the enzymes 
were adsorbed. 

(5) The higher the concentration of the enzymes solution, the greater the 
degree of adsorption. 

(6 ) The adsorption was influenced with the concentration of the hydrogen 
ion of the enzyme solution and the optimum pH for adsorption Was found to be 
about 4.0*~4.5. 

(7) When the concentration of the acetate buffer solution (pH 4 62) was 
increased over 0.N0.2 M, the decrease of the adsorption degree was brought 
about. 

( 8 ) In the case of neutral salts the optimum concentration for the adsorp¬ 
tion of the amylases existed. 

(9) AH the inorganic and the organic salts (0.1 N) showed an effect on the 
adsorption of the amylases, except sulphate. . 

(10) Whereas glucose and maltose seemed to have some favourable effect 
upon the enzyme adsorption, starch showed an inhibitory action. 

(11) The degree of adsorption was increased in accordance with the increase 
of the concentration of alcohol, but glycerin acted quite the contrary. 

(12) The fact could be confirmed that when the enzyme extract was allowed 
to stand at lower temperatures, the degree of adsorption of tfre enzymes was larger 
than the case immediately after the extraction. 

(13) According to the kind of starch-splitting enzyme there were some dif- 
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ferences as to the adsorption, and yet it will be almost impossible to separate the 
starch-liquefying, the starch-dextrinifying and the starch-saccharifying enzymes by 
this means. 


(Part XII). On the Elution of the Adsorbed Amylase of Rice, 

In paper XI of this series the authot has reported on the separation of the 
germinated rice by adsorption on aluminium hydroxyde. 

In this paper I wish to report the results of the experiments performed on 
the elution of the enzyme which was once adsorbed. 

(1) It was deemed that the elution of the enzyme was finished within a very 
short period. 

(2) There was the optimum hydrogen ion concentration for the elution of 
the enzyme, but the optimum pH differed depending on the nature of the buffer 
used, i. e., pH 9.3 (borate buffer) and pH 6.5 (phosphate buffer). 

(3) When the pH of the solution was kept constant (6.5) using a phosphate 
buffer, the degree of the elution also increased in accordance with the increase of 
the concentration of the phosphate mixture. 

(4) On releasing the enzyme with the basic substances, such as NaOH, 
Na 2 C0 3 , NaHCO,, Na.HPO^, and (N1I 4 ) 2 HP0 4 , each has its respective optimum 
concentration. 

(5) The influence of the neutral salts (inorganic and organic) on the elution 
of the adsorbed enzyme was very different according to the nature of the salts, 
and sulphate exhibited the most remarkable effect. Thus it was concluded that 
K 2 S0 4 was most suitable as the eluting agent of the adsorbed amylase. 

(6) No effect of alcohol and acetone on the elution was observed. 

(7) It was known that the unit enzymic activity of the eluate was increased 
nearly twenty-five times compared with the original enzyme extract. 

(8) Although some difference of the degree of elution was noticed among 
the starch-liquefying, and the starch-dextrinifying, and the starch-saccharifying 
enzymes, it will be difficult to separate these three amylases by this method. 


On the Hydrolysis of Fats and Fatty Acid Esters. (Ill) 

(pp. 439^453) 

By Toyoki Ono. 

(Chemical Laboratory of the Fish Oil and Fish Meal Association of Japan; 

Recehed Apr. 26, 1940 ) 

Selective Ilydrolytis of Mixed Triglyceiddes cmd Fish Oils. 

(1) The oleic acid radicals in a- and /3-oleodistearin are saponified at 3d°C 
with the same velocity in the homogenous system, but are split off more easily 
than thp Stearic acid radicals* 



Similar hydrolysis was observed in /9-lauro distearin, and showed that such 
selective hydrolysis is more rapidly carried out in the heterogenous system than 
in the homogenous system. 

(2) On the hydrolysis of fish oils by lipase and KOH at lower temperature 
(-10°C), the higher unsaturated fatty acid radicals are more rapidly split off than 
lower unsaturated or saturated ones. Through the analytical results of hydrolysis 
for ^-moroctodiolein, I have further proved these facts. 

Table 7 shows this explanation of the mechanism of hydrolysis of mixed tri¬ 
glycerides. 


Table 7 Selective Hydrolysis of Mixed Triglycerides. 


! 

Glycerides 

i 

Method of 


Iodine 

Value 


Hydrolysis 

I 

11 

III 

Ct-Oleodistcarin 

KOII 

38 40 

33 25 

34 85 

0-Oleodistearm 

KOH 

28 17 

22 00 

25 71 

£-Moroctodiolein 

T ipase 

160 15 

165 60 

165 60 



Melting Point 

j Neutral Value 



I | 

III/ 

! i 

III' 

/3-Laurodisteann j 

KOH 

59 1 

60 ! 

224 40 217 53 


I free fatty acids liberated from glycerides 

II Unhydrolysed part, 

III Original glycerides 

til-' Fatty acids in original glycerides 


Sterilizing Action of Acids. 12th Report. 

Sterilizing Action of Aromatic Acids. 

(pp. 454-^460) 

By So go Tetsumoto 

(Government Institute for Infectious Diseases, Tokyo Imperial University, 

Received Feb. 27, 1940.) 

(1). Concerning the sterilizing action of mineral acids, fatty acids and phenols 
I already reported. 

Now I studied the sterilizing action of aromatic acids and their salts Aro¬ 
matic acids and their salts are contained in skins, leaves, flowers, and fruits of 
various vegetables, so they have an intimate relation to our daily life. Accord¬ 
ingly we see many reports concerning the sterilizing action or preservative power 
of aromatic acids and their salts on bacteria. 

But many of the previous reports are almost limited to the sterilizing action 
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or preservative power of salicylic acid, benzoic acid, cinnamic acid, tannic acid 
and their salts, while there are many aromatic acids and salts other than these. 

In this experiment the stei ilizing action at the same concentration was tested 
of as many aromatic acids as I could gather, in order to elucidate the relation of 
the number and position of CO^H and OH group, pH, salts anion, etc., to the 
sterilizing action. 

(2). Reagents. 

Reagents used are listed in Table 1. 

The following problems were studied by using these reagents: 

(1) . Sterilizing action of aromatic acids at the same concentration. 

(2) . The effect of aromatic acid salts and anions on the life of bacteria. 

(3) . The effect of the number of C0 2 H group and OH group of aromatic 
acids on the sterilizing action of bacteria. 


Table I. Aromatic acids. 


Number 
of COolI 
tfroup 

Number 
of OH 
* group 

Acid 

Rational formulae 

M W 

Weight 
% at 

N/1000 


0 

Peruoic 

cyvcan 

122 048 

0 0122 


1 

Salicylic 

.00,11 (0 

WC 

X OII (2) 

138 048 

0 0138 


0 

C innannc 

c 6 h 6 ch cn.cOoTi 

148 064 

0 0148 

1 

1 

Mandelic (i) 

C 6 H 5 CHOH.COoU 

152 064 

0 0152 


2 

Protocatechu ic 

co 2 h (1) 

C 6 1I 3 fOU (3) +11.0 

\OH (4) 

172 099 

0 0172 


3 

Gallic 

C 6 H 2 (OH) 3 .CO,H (3), (4), (5) 

184 048 

0 0184 


4 

Ohmic 

cyr 7 (oii) ,.00011 +h 3 o 

210 112 

0 0210 

1 


| 1ann c 

<W>,+2H 2 0 i 

1 358 112 

0 0358 

2 

1 

0 

1 

Phtlialic (nor ) 

yCOU (1) 

c 6 n 4 <( 

j 'COolI (2) 

166 048 

l 

0 0083 


1 

0 

! 

Ilemimelhtic 

rOoii 

1 c 6 h/co;h+h 2 o 

XCOoH 

228 309 

!_ 

j 0 0076 

6 

I 0 

Mellitic 

I c 6 (co 2 H) 6 . 1 

342 108 

0 Q057 


Salphanihe 

_____ 

.so 3 ti 

\nh, 

! 

173 126* 

0 0173 


Summary. 

By studies on the sterilizing action of aromatic acids and their salts on bac¬ 
teria I obtained the results, the summary of which is as follows :— 

(1). The order of strength of the sterilizing action of aromatic acids is: 
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salicylic add;>salphanilic acid^mellitic acid^mandelic acid> 
cinnamic acid:>ptotocatechnic acid -^gallic acid. 

Nate:— =^means nearly equal. 

The weakest of all are phthalic acid and chinic acid. 

(2) . Aromatic acids of low pH have stronger germicidal action than acids of 
high pH like general ordinary acids. 

(3) . Salts of cinnamic acid, mandelic acid and chinic acid have strong pro¬ 
moting action for the bacteria tested, except Vib. c/tolerae. 

(4) . Anions of gallic acid, tannic acid and salicylic acid have sterilizing action 
but other anions except those just mentioned have no sterilizing action. 

(5) . According to the increasing number of CO*H group, the sterilizing action 
of aromatic acids also increases proportionally, but on the contrary there seems to 
exist the inverse proportion between the increasing number of OH group and the 
strength of the sterilizing action of aromatic acids. These facts are evidently dif¬ 
ferent from the action of aliphatic acids. 

(6) . When we compare the strength of the sterilizing action at the same 
concentration, we see that aromatic acids such as salicylic acid, salphanilic acid, 
mellitic acid, etc., have stronger sterilizing action than strong mineral acids such 
as nitric acid, hydrochloric acid and sulphuric acid. 

(7) . Aromatic acids have no such violent strong sterilizing action as certain 
few mineral acids or fatty acids, neither do they have so weak bactericidal power 
or rather promoting power for bacterial life like higher fatty acids such as palmi¬ 
tic acid or stearic acid. 


A New Simple Method for the Quantitative 
Determination of Glycerine. 

(pp. 461^475) 

By Hogai Ka. 

(The Institute of Scientific Research, Manchoukuo, Received Apr 10, 1940 ) 

For the development of a quantitative method based on Deniges’ glycerine 
and codein colour reaction, investigations were carried out to determine the condi¬ 
tions for the reactions, such as the colour reactions of the impurities and their eli¬ 
mination, its application and the comparison with other methods, and the results 
are reported as follows. 

1. Solutions of glycerine (below 2.5 o/ Q ) of different purities were prepared 
and the time of oxidation and the time for the driving out of the excess bromine 
after the oxidation of the glycerine solutions by 0.4^ bromine water, and the 
time of warming after the addition of codein solution and H^SC^ Were investigated 
and the following results were obtained: 
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a) The intensity of blue colour increased with an increase of the time of 
oxidation but became nearly constant after 25 minutes. 

b) The time of driving off the excess bromine had no distinct influence on 
the blue-colour value. 

c) The intensity of the blue colour value increased with an increase of the 
time of warming after the addition of codein and H 2 S0 4 and reached constant 
after 20 minutes. Consequently, the suitable conditions for the Br> oxidation and 
the time of warming after the addition of codein and H 2 S0 4 were 25 and 20 
minutes respectively. 

2. 5 cc amounts of the glycerine solution of each different concentration were 
taken and were oxidised with the addition of 10 cc, 20 cc and 30 cc of 0.4% 
Br-water and 20 cc of 0.8% Br-water respectively under the conditions named 
above, and it was found that the intensity of the blue-colour value was maximum 
when enough Br 2 was added while the addition of excess quantities of Br 2 caused 
no change in the colour value. 

Further, it was found that the maximum blue-colour value was in direct pro¬ 
portion to the concentration of glycerine. Therefore the determination between 
codein and glycerine which has been previously oxidised with an excess of Br 2 
with I.ovibond’s Tintometer, can be calculated from the following equation: 

Glycerine %— 0.04646 (blue value —1.5754) 

3. The presence of HoSOj and Na 2 S0 4 showed no change in the blue value. 

4. Attempts were made to eliminate the impurities by using lime, sugars, 
aldehydes, acids, alcohols, etc., which were considered to interfere with the blue 
value. With the exception of alcohols, all of the impurities could be eliminated. 

5. The quantities of impurities in the glycerine of fats and oils, especially 
plant oils, are so small that glycerine can be determined diiectly after their sapo¬ 
nification and decomposition with dilute sulphuric acid. This method gave appro¬ 
ximately the same value as that of the acetin method, but the dichromate method 
gave a somewhat higher value. 

6. Approximately the same values were obtained in the quantitative deter¬ 
minations of glycerine of known concentrations by this method after the elimination 
with lime of the impurities which were added experimentally. 

Judging from the foregoing results, this method can be applied for the quan¬ 
titative determination of glycerine in soy or wine after the elimination of impurities 
with lime. 
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Studies on the Tannin of Acacia confusa Merrill (I). 

On the Nature of Tannin and Catechin. 

(pp. 476-478) 

By Minoru Isii and Yasuyosi Osima. 

(Agricultural Chemical Department, Taihoku Imp University, Taiwan; 

Received Apr 15, 1940 ) 

Acacia confusa Merrill (Japanese name Sosiju) is a chief fuel material in Tai¬ 
wan, the bark of which contains about 10 % of tannin substances. The purified 
tannin is a light brown amorphous powder and by chemical researches it was 
decided as a phlobaphene producing tannin. It shows specific rotation+ 70.8° and 
gives 5.07 % H and 59.51 % C on analysis. We separated two catechins from the 
catechin mixture which amounted to 0.1224 of the bark and each were confirmed 
as d-catechin and 7-epicatechin by the following data. 



m p 

Specific rotation 

[&]i> 

H# 

c# 

d-Catechin 

176° 

± Q& 

+ 16 7C2J 

4 78 

62 12 

df-Pentaacetate 

133° 

+40 


4 83 

60 35 

J-Epicatechin 

237° 

-65 OCO 


4.84 

62 10 

f-Pentaacetate 

153° 

-13 0W 


5 30 

60 14 


(1) 98# ethylalcohol (2) 50# acetone (3) acetylentetrach’oride 


Studies on Ascorbic Acid. II. 

The relation between glycolysis, ascorbic acid and glutathione 
in the defibrinated blood of the healthy rabbit. 

(pp. 479-~492) 

By Kichinosuke Fujimura. 

(Chemical Institute, Kyoto Imperial University, Received Apr l, 1940 ) 

In the course of glycolysis in the defibrinated blood of the healthy rabbit, 
the following relations between blood sugar and ascorbic acid were found • 

* 1 The glycolysis in the defibrinated blood of the healthy rabbit was complete 
in about 4 hours. 

2 The glycolysis in the defibrinated blood of the healthy rabbit to which 
was added the ascorbic acid oxidase was completed later than the glycolysis in 
the defibrinated blood to which no ascorbic acid-oxidase was added, and the 
content of the reduced ascorbic add in it was about equal to that which included 
no ascorbic acid oxidase. 

3 The glycolysis in* the defibrinated blood of the healthy rabbit to which 
was added the reduced ascorbic acid was completed earlier than that which in¬ 
cluded no reduced ascorbic acid, in proportion to the quantity of the reduced 
ascorbic add added. 
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4 Therefore, as to the glycolysis in the defibrinated blood of the healthy 
rabbit the reduced ascorbic acid plays an important role in the oxidation reduction 
system and the reduced glutathione protects the reduced ascorbic acid from oxi¬ 
dation. 


Studies on Vitamin C. (IV) 

On the Isolation of Ascorbic Acid. 

(pp. 49^500) 

By Hisateru Miiuda 

(laboratory of Nutritional Chemist rv, Kyoto Imjerial l nivcrsit\ 

Receive 1 Apr l 1940 ) 

With special consideration of the fact that vitamin C is vtiy unstable to oxi¬ 
dation but extremely stable to heating, I have tiled to isolate ascorbic acid by 
studying the following points 

1) l he effect of steaming on natuial pioducts containing ascoibic acid. 

1) Suitable solvents 

\) The optimum pH of fulleTs earth when used in the elimination of co- 
lounng matter 

4) the ust of meicimc acetate in purifying ascoibic acid 

Jn addition some interesting suggestions lelative to the substance of ascorbic 
acid oxidase wcie discovered 

I take this oppoitunitv to expicss my sinceie thanks to Prof K. Kondo for 
his sympathetic guidance and encouragement thioughout the course of these studies 

(March 19, 1940.) 


Correction. 

Zird Hirose: On the Denaturation of 
Sericin (Part 1) 

Vol. 16, No. 4; March, 1940. 

On pa 0 e 44 , line 32, read “8 139 g/J ” tor “1 139 g/I ” 
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N, B, —Inadvertently the following plates were o rutted from the previous i sue lo be inserted L>e 
tween p 68 and p 69, Thi-> Bulletin, Vol 16, No 4, April, 1940 

Explanation of Plates. 

Spectra showing transmission wave lengths through the filters 
Plate I. (Ilford Infra-red plate) 


Infra red 
pass filter 


“Vim Kav” 
red lamp 


Plate II (Kodak Panatomic plate) 


HNlHIllMHIi! 1 Mi 

Iron arc 

1 

Red filter 



Green filter 


m 

Blue filter 



Violet filter 

P Iron 


Black Piter 


ftii mmm 

White filter ^ 


'ittlMllllliM! USB 

Iron arc 

III (Oriental Hypersensitive Panchromatic plate) 



1 Nitra lamp 


Green filter 


Violet filter 
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Plate IV. (Oriental Hypei sensitive Panchromatic plate) 



Iron .uc 


White filter 


Ultra-violet 
close filter 

Ultra-violet 
pass filter 


White filler 


Ultra-violet 
close filter 

Ultra-violet 
pass filter 


j> Iron arc. 


\ ini Rav ” 
blue lamp. 


Plate V. (Oriental Hypersensitive Panchromatic plate) 



Iron arc 


White tiller 


Ultra-violet 
close filter 

Ultra-violet 
pass filter 


VVhite filter 


Ultra-violet 
close filter 

Ultra-violet 
pass filter 


\ “ Vim Ray ” 

I blue lamp. 
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Plate VI. (Ilford Panchiomatic plate) 



Plate VII. (Oriental Hypersensitive Panchromatic plate) 
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Biochemistry of Filamentous Fungi. VI. 

Mycelial Constituents of Ooapora mlphurea-ochracea, Part III. 
Trimethylsulochrin and its Fission Products. 

By Hidejiro Nishikawa. 

(Tottori Agricultural College.) 

Received May 11, 1940 


Of the crystalline constituents of the mycelium of Oospora mi/p/turm~ochracW 
described in the previous communication, 05 sulochrin (substance Bj was proved 
further experiments to be methyl estei of 2 : 6 : 4'-trihydroxy-4-methyl-6'-methfc$y~ 
benzophenone-2'-carboxylic acid, the structural discussion having been advanced 
in detail in a separate paper.*** 5 

Of the three hydroxyl groups which are present in the sulochrin molecule 
two could be readily methylated by means of diazomethane ; one of the two hydroxyl 
groups in the p-orsellinic moiety situated at ortho-position to the central carbonyl 
resisted this means of methylation. 

The fully methylated derivative has now been prepared by repeated applica¬ 
tion of dimethylsulphate on sulochrin. Trimethylsulochrin thus obtained can be 
split neatly into two halves by means of cone, sulphuric acid followed by the 
addition of water, just as in the case of sulochrin and dimethylsulochrin, resulting 
fragments being, as is anticipated, dimethyl-js-orsellinic acid and methyl dimethyl- 
a-resorcylate and thus giving an additional evidence of the structure of sulochrin. 
A more drastic measure of hydrolysis, however, is required in this case. While 
in the case of solochrin and dimethylsulochrin extreme decomposition had to be 
controlled by ice-cooling the mixture, for the complete hydrolysis of trimethyl- 
sulochrin it was necessary to warm the sulphuric acid solution for some time on 
a water-bath. 

Action of methyl alcoholic potash on trimethylsulochrin yields monomethyl- 
tetramdthoxy-benzophenonctarboxylic add which is isomeric with dimethylsulochrin, 
one me$hoxyl of ester-form having been lost 
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Experimental 

Triroethylsulochri n (4-methyl-2 : 6: 4': 6'-tetramethoxy- 
2'-carbomethoxybenzophenone). 

Five grains of sulochrin was dissolved in 12.5 cc of 10 96 NaOH and shaken 
vigorously on a machine, 15 cc of dimethyl sulphate and 77.5 cc of IO 94 NaOH 
being alternately dropped in during three hours. Amorphous solids separated and 
were collected, yield nearly quantitative. One gram of the crude material, which 
contained incompletely methylated impurities, was dissolved in acetone, 2 cc of 
dimethyl sulphate was added and, while shaking, 12 cc of 10 o/ 0 NaOH was added 
drop by drop. To the resulting clear solution much water was added till the 
precipitation of crystals occurred (yield nearly quantitative) which melted at 152°. 
On recrystallization from benzene the substance crystallized in platelets and melted 
at 157®, turning pink. The melting-point was quite similar to that of dimethyl- 
sulochrin and to make sure of their dissimilarity a mixed melting-point was taken 
which showed marked depression. (Found: C, 64.40; H, 5.9496. C, t H 2 0 
requlfts C, 64 17 ; H, 5 . 8896 . Methoxyl. Found : 40.9396. 5(CHp) in C n H>X> 
requires 41.44%.) 

Trimethylsulochrin dissolves readily in acetone, chloroform, methyl alcohol, 
ethyl acetate, moderately in ethyl alcohol and benzene, slightly in ether, but not 
id light petroleum and water. It does not give a FeCl 3 reaction. 

Fission of trimethylsulochrin by means of cone, sulphuric acid. 

To 2.4 g of trimethylsulochrin was added 24 cc of cone, sulphuric acid and 
the mixture was warmed on a water-bath until the initial dark brown colour of 
the solution changed into a deep reddish purple tint. The whole matter was then 
poured into a large amount of water, the resulting emulsion being throughly ex¬ 
tracted with ether. The ether layer was shaken twice with 596 bicarbonate solu¬ 
tion, this In turn was acidified and again extracted with ether. The ether solution 
was dried and distilled, 0.7 g substance being left behind. For purification it was 
dissolved in methyl alcohol and precipitated by the addtion of water. It melted 
at about 165° andgfave a green FeCl 3 reaction. The crystals were again dissolved 
in a small quantity of warriLpethyl alcohol and oooled with ice, when beautiful 
square platelets devoid of FeCl 3 reaction separated out. The melting point now 
rose to 182° and mixed melting point with a synthetic specimen of dimethyl-p- 
orsellinic acid showed no-depression. 

The fraction insoluble in bicarbonate, after distilling off the solvent, was left 
behind as a yellowish oil (0.7 g), in which was seeded a tiny fragment of methyl 
dimethyl-x-resorcylate, A magma of large needle crystals separated which melted 
at 44° alone or mixed with an authentic specimen of methyl-afr-resorcylate. 




Trimethyisulochrin (lg) was boiled with methyl alcohol (30 cc) and KOH 
(1 g) under reflux for five hours, On cooling it was diluted with water and acidified 
with HQ, when the liquid became turbid and gradually separated prism crystals 
(0,75g), It melts at 194° and gives neither Fed, nor CaOCL reaction, (Found: 
C, 83,04; H, 5,61«/„ C 19 H 20 O ; requires C, 63,33; H, 5,56 tf 9 , Methoxyl. 
Found: 34.11^. 4(CHP) in 0,^0, requires 34,44jj), It readily dissolves in 
acetone, methyl alcohol, chloroform, moderately in ethyl alcohol, less in ethyl 
acetate and benzene, aparingly or not in light petroleum, ether and water, 

References, 

(1) Mikawa, Bull Agr, Chem, Soc Jap, 13, 1 (1937) 

(2) Nishikawa: Acta Phylochim,, ||, ftjj (1939) 
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On the Stimulant for Cane Sugar Formation 
in Plants. (VI) 

(pp. 601 — 503) 

By Tetutara Tadokoro and Masao Nisida. 


(Hokkaido Imperial University, Received May 14, 1940 ) 


Separation and Identfication of Fatty Acids. 

(pp. 604-612) 

By Y. Inoue and H. Yukawa. 

(Agr. Chem laboratory, Kyoto Imp. Umv , Reoeived May 9, 1940 ) 

Part I. Hydroxamic Acids derived from Saturated Fatty Acids. 

For making a research of the chemical structures of fats and oils or their 
fatty acids, we must establish the methods for the pure separation of each acid. 
At least it is requisite to isolate each fatty acid in the crystal state. 

Hydroxamic acids which can be obtained from fatty acids by reaction with 
hydroxylamine are crystal substances with relatively higher meltihg points. There¬ 
fore, we have made the fundamental experiments utilizing these properties. 

Although there were several methods used to obtain hydroxamic acid, wc 
studied the reaction of esters or glycerides with hydroxylamine in the presence of 
sodium ethylate in order to prepare it directly from fats and oils. The reaction 
was as follows: 

,NOH 

R*COOC 2 H 5 -hNH,OH.H€l + 2C 2 H 6 ONa = R.C< +3C HpH + NaCl. 

X)Na 

This reaction proceeded quantitatively at room temperature without moisture. 

Hydroxamic acids derived from saturated fatty acids which were obtained in 
the form of white crystals gave ah intensive reddish-violet colour in alcohol with 
ferric chloride and gave green, votaninous and amorphous precipitation of copper 
salt in an excess alcoholic solution of copper acetate. And also we could recover 
the original fatty acid by refluxing the hydroxamic acid 'with diluted alcoholic 
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solution of sulphuric acid. The solubility was different in several organic solvents 
according to the carbon numbers of hydroxamic acids. 


Table. Melting points and solubilities of hydroxamic acids. 
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Hydroxamic acid 



tty acid j 

£atty acid 
MP°C 

i 1 

M P °C ' 

Ethanol 

; Aceton 

Solubility 
| Ether 

Water j 

Petr -ether 


84 

112 5 

4r 

i + 

1 

- 

- 


77 

109 5-110 

■tf- 

+ 

— 


- 

C 18 

71 5—72 

106 5-107 

■Hh 

•V 

- 

- 

- 

C,e 

63 5-64 

102 5 

■Hf 

-H- 

I 

- 

- 

Cm 

57 5—58 

98 - 98 5 

m 


+ 

; 

- 

C 13 

47 5-48 

94 

rttf 

# 


- 

- 

t 10 

315 

88-88 5 

ini' 

■Hfr 

# 

+ 

- 

C 8 

16 

, 78 5-79 

til 

-Hfr 

■Hfr 


- 

<« 

- 15 

63 5-64 

w 

-Hfr 

-Htl 


- 

C 4 

- 47 

syrup 

tit 


•fr 

# 

- 

^ 3 

-19 7 

92 5-93 

fl¬ 

-Hf 

+ 

ct 

- 

C, 

16 7 

88 

int 

# 

+ 

11 

- 


lhe increavli^; «aml>er of ( + ) means greater solubility and the ( —) insoluble. 


Part II. Hydroxamic Acids derived from Unsaturated Fatty Acids. 

In the previous work we derived hydroxamic acids from saturated fatty acids 
which contained an even number of caibon atoms, C and decided their 

melting points. In the present work we obtained olein-, linol-, and linolenhydroxamic 
acids in the foimof white crystals by the reaction of hydioxylamine to then ethyl 
esters in the presence of sodium ethylate, as before 

These were soluble in organic solvents, possible to recrystalize from petioleum 
ether, gave an intensive reddish-violet colour in alcohol with ferric chloride and 
gave green, voluminous, amorphous precipitation of copper salt with an excess 
alcoholic solution of copper acetate. Also the onginal fatty acid could be reco¬ 
vered by means of refluxing the hydroxamic acid with diluted alcoholic solution 
of sulphuric acid. Their melting points were 61°, 41-~42° and 37^,38° The 
inclination of solubility in petroleum ether was olein- < linol- < linolenhydroxamic 
acid. 
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On the Teratologic Forms of Aspergillus 
Auiamori var. fumeus. 

(pp. 513-v518) 

By Matazo Abe. 

(Scientific Laboratory of Ch Takeda & Co Ltd , Osaka, Received May 15, 1940 ) 

Daring the morphological studies of Asp. Ammon var. fumsus Nak., Sim. et 
Wat. the following facts have been observed 

1) . A u white wooliness ” of the fungus originates from its mycelium and 
sterile hyphae. 

2) . Abnormal conidiophores are produced from this mycelium. 

3) . Sterile hyphae are formed by the proliferation of some of the secondary 
sterigmata. 

4) . Some normal conidiophores bear a sort of abnormal forms growing para- 
sitically itj the stalks and the vesicles. 

5) , The greater part of these parasitic forms grow out into abnormal conidio¬ 
phores which, m turn, produce conidia both within and without the “ host*” 


Studies on the Nutritive Value of Weeds. 

(pp. 519 ~ 527) 

By Golti Fukai 

(Agricultural Chemical Laboratory, Tokyo Imperial University, 

Received May 21, 1940 ) 

I. Carotine and Vitamin € Contents and Their Fluctuations* 


II. Vitamin and B s Contents. 


Nutritional Conditions of the Wild Grazing Horae. 

(pp. 528-530) 

By Goiti Fukai. 

(Agrcultural Chemical Laboratory, Tokyo Imperial University, 

Received May 21, 1940 ) 
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Biochemical Studies on “ Bakanae ” Fungus 
of Rice. Part VI. 

Effect of gibberellin on the activity of amylase in 
germinated cereal grains. 

(pp. 531—638) 

By Takesi Hayasi. 

Imperial Agricultural Station ; Received May 8, 1940 ) 

Gibberellin, the active principle which makes the rice seedlings grow abnor¬ 
mal ly tall, has stimulative action on the germination of barley (hulled and naked), 
wheat and rice grains and on the activity of amylase in germinated barley (hulled 
and naked) and wheat grains. 


Studies on the Fibres of the Skinfat-layers of the Whale. 

(pp. 539~540) 

By Tosio Nakatiama and Masao IIasegaWa. 

(Ktnelx> Yamashma Institute, Received May 21, 1940 ) 


Cber die Verwitterung der Eruptivgesteine. VII. 

Eine neue Methode zur Bestimmung des freien Eisenoxydes. 

(SS. 511—551) 

Von Mituru Harada. 

(I^andw irtschaftliche Jlochschule Tottori, Etngegangen am 20 5 1940 ) 

Wie der Verf. in der Mitteilung II und IV berichtet hat, lost sich limoni- 
tisches und hamalisches Etsenoxyd in einer schwach oxalsauren Kaliumoxalatlosung 
unter der Wirkung des Lichts nach einigen Stunden plotzlich auf. Der Chemismus 
dieser Reaktion liegt darin, dass sich zunachst eine sehr kleine Menge des Eisen¬ 
oxydes lost und K 3 Fe(C 2 0 4 ) :j entsteht, das sich dann photochemisch nach der 
Gleichung (1) in K 2 Fe(C 2 0 4 ) 1 j umwandelt. Alsdann erfolgt die Auflosung des 
Eisenoxydes mit groBer Reaktiqnsgeschwindigkeit unter der katalyfcischen Wir¬ 
kung des K 2 Fe v C„>0 4 ) 2 nach dem Schema (2) und (3). Diese Reaktionen gehen 
unter der Einwirkung der violetten und der ultravioletten Strahlen vor sich; beim 
Erwarmen findet die Reaktion (2) und (3) auch im Dunkeln statt. 

2K*Fe(C a OA» 2K 2 Fe(C 2 0 4 ) 2 + K*CA + 2CO s ( 1 ) 

FeA + H t CA4 2K a Fe(C 8 0 4 ) s + K 2 CA=2K 8 Fe(C a OA+2FeO fH 2 0 (2) 

^gO + 2HjQ0 4 + 2K*CA= 4- 2HjO (8) 
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Auf diescn ReaVtionen hat der Verf. eiae neue Methode zur Bfestimmung des 
freien Eisenoxydes und der Trcanang des hamatischen und des Hmonitischen 
Eisenoxydes aufgebaut. 


Reagenzien. 

(1) Oxalsaure-Kaliumoxalatlcsung 1: 0,025 g-Mol Oxalsaure und 0.1 g-Mol 
Kaliumoxalat werden zu 1000 ccm gelost. 

(2) Oxalsaure-Kaliumoxalatlosung II: 0,005 g-Mol Oxalsaure und 0,015 g-Mol 
Oxalsaure und 0,015 g-Mol Kaliumoxalat werden zu 1000 ccm gelost. 

(3) Ammoiuum-Ferrosulphatlosung: 17,5 g FeS0 4 -7H 2 0, 9g (NW 4 )aSQ 4 und 

10 cc w/10 H 2 S0 4 werden zu 250 ccm gelost. 

(4) ltfige Ammoniumchloridlosung. 

a) Bestimmung des freien Eisenoxydes: 

0,2*—1 g gepulverter Probe wird in einem Becherglas mit 250 cc Losung I 
ubergoBen. Das Becherglas wird auf dem siedenden Wasserbade bis auf SO—'90° 
erhitzt. Darauf setzt man unter Umruhren 5 cc Ammonium-Ferrosulphatlosung 
hinzu und erhitzt noch ungefahr 10 Minuten. Nach Zusatz von 2,5 g Ammonium- 
chlorid laBt man auf Zimmertemperatur abkuhlen, filtnert und wascht mit der 
Ammoniumchloridlosung aus. Das Eisenoxyd (F,) im Filtrat wird bestimmt. 

Das fieie Eisenoxyd in der Probe (E) = F,~A 

(A ist Fe 2 O s in 5 cc der Ammonium-Ferrosulphatlosung), 

b) Bestimmung des nicht Hmonitischen und nicht 
hamatischen freien Eisenoxydes: 

1 g Probe wird im Dunkeln mit 250 cc Losung I bei Zimmertemperatur 1 
Stunde lange ausgeschuttelt, nach Zusatz von 2,5 g Ammoniumchlond uber Nacht 
stehen gelassen, und das geloste Eisenoxj d (F It ) wird bestimmt. 

ci Bestimmung des Hmonitischen Eisenoxydes: 

0,5—1 g Probe wird in einem Becherglas mit 1 Losung II ubergoBen, das 
Becherglas wird im Dunkeln bis auf 50° erwarmt, hierauf setzt man 5 cc Ammo¬ 
nium-Ferrosulphatlosung hinzu und erwarmt noch 20 Minuten bis auf 50°. Nach 
Zusatz von 10 g Ammoniumchlorid filtriert und bestimmt man das Eisenoxyd (F m ) 
im Filtrat. 

Limonitisches Eisenoxyd (EJssFm-F n —A 

d) Ausrechnung des hamatischen Eisenoxydes: 

Das hamatische Eisenoxyd {E h )a=E— E, — F n =F,—F In 

Die Bestimmung des freien Hmonitischen und hamatischen Eisenoxydes in 
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verschiedcnet* Bodenarten zeigt, dafl sick das Eiscn darin grofltenteils (80—99^6 
des in konz. Salzsaure loslichen Eisenoxydes) im freien Zustande befindet. 


Effects of Certain Mineral Matters on the Growth of 
Root Nodule Bacteria, (Part III) 

(pp. 552—560) 

By K. Konishi, A. Kawamura and A. Imanishi. 

(Institute of Agr Chem , Imp University, Kyoto, Received May 7 , 1940 ) 

Further experiments were conducted to ascertain the effects of chromium and 
manganese upon /?/<. mdiloti , by measuring Q os and R. Q. in both nitrate mannitol 
solution and phosphate buffer. At the concentration of 0.001 or 0.01 per cent, 
sulphate of chromium exerted beneficial effects on the oxygen uptake by the 
organisms and also on their respiratory quotients, while sulphate of manganese 
did not. 

Stimulating action of Cr-sulphate was remarkable as shown by early growth 
of the organisms on the mannitol media, where nitrogen was supplied with (NH 4 ) 2 • 
S0 4 as well p* NaNO, in different concentrations. Furthermore, the effect of Cr- 
sulphate was evident, when sucrose, succinic acid or acetic acid was used as the 
carbon source. 


Uber die Technische Citronensauregarung. 

II. Mitteilung. 

(SS. 561-572) 

Von M, Nakano und K. Kobayasi, 

(lhe Institute of Research on Chemical Industry, Government-General of Taiwan, Japan, 
Received May 6 , 1940 ) 


On the Absorption-Spectrum of Nucleotide. 

(pp. 573—674) 

By Tetutaro Tadokoro and Naomoto Takasugi. 

(Hokkaido Imperial University, Received May 6, 1940 ) 



{V«* M, 


m 


Report on the Shyotyu in Tyosen. 

(pp. 575~ 580) 

By Y. Ohara. 

(Brewing Laboratory, Government General of Tyosen; Received May 16, 1940 ) 

The chemical constitution of 183 specimens of “ Kurokozi-, Kyokusi- and 
Kasutori-Shotyu ” was investigated. Among these “ Kurokozi-Syotyu jy (Kaoliang, 
millet, rice, etc, are fermented for 1-^2 weeks by “Kurokozi,” Asp. vdqer and 
distilled) is now most usual in North Tyosen. 

The following are the results of analysis. 


mg »n 100 cc Syotyu 


Raw 

material 

Alcohol 

(voly^) 

Acid 

*acetic 

Ester 

methyl 

Furfural 

husel oil 

Aldehyde 

Baceto 

/Kaoliang 

(52) 

30 7 

28 

33 

02 

125 

42 

'£? — 

(17) 

310 

20 

39 

04 

100 

37 

(Rice 

(11) 

34 0 

18 

4S 

11 

148 

33 

« Kyokusi" 

(10) 

34 0 

27 

82 

1 3 

58 1 

65 

“ Kasutori M 

(3) 

33 6 

31 

137 

1 5 

— 

1 61 


Cber die Jodometrie an Furfurol. 

(SS. 681 ~ 585) 

Von Matukitiro Ham ad a und Kazuyuki Maekawa. 

(Ans dem Agrikulturchemischen Institut der Kaiserhchen Kyushu- Untversit&t 
in Fukuoka, Emgegangen am 18 5 1940 ) 


Researches on Mechanical Wood Pulp. 

(pp. 586-6J2) 

Part II. On a Laboratory Miniature Grinder. 

By Mamoru Watanabe. 

(Kyoto Imperial Uiversity; Received May 5, 1940.) 
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Part III. On a Classifier for Wood Pulp. 

By M. Watanabe, Takesi Yasuda, Kazuald Kawase 
and Yositugu Kimura. 


Part IV. On Howan Howasun ( Larix dahurica Turcz) of Manchoukuo 
as the Raw Material for Ground Wood Pulp. 

By M. Watanabe, T. Yasuda, K. Kawase and Y. Kimura. 


Part V. On Yulin Sun (Picea jexoensU Carriere) of Manchoukuo 
as the Raw Material for Ground Wood Pulp. 

By M. Watanabe, T. Yasuda, K. Kawase and Y. Kimura. 


Part VI. On Akamatsu ( Pinus denaiflora S. et Z.) of Nippon 
as the Raw Material for Ground Wood Pulp. 

By M. Watanabe, T. Yasuda, K. Kawase and Y. Kimura. 


Chemical Studies on the Kikyo-root. (Report X) 

On the constitutional formulae of platycodigenin. (No. 3) 

On the properties of a double bond and the 
oxygen atoms of platycodigenin. 

(pp. 613-^620) 

By Magosaburo Tsujimoto. 

(Agr Chem Laboratory, Kagoshima Imp, College of Agr, and Forestry, 

Received April 30, 1940.) 

Summary. 

(1) Platycodigenin reduces an alkaline potassium permariganate solution, 
readily combines with bromine and iodine, gives a yellow colouration with tetra- 
nitromethaiie. Catalytic reduction was unsuccessful. Therefore platycodigenin has 
a double bond, but it is very inactive. 

(2) Platycodigenin possesses seven atoms of oxygen, two of them represented 
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by -COOH, and font of tht ethers by (OH)„ and toe atom of the last si 
imknow, 

(3) From tliis view; Platycodigenin may be represented by the formulae 

CAOJOHb'COOH.F,. 



Vol. 18 


July 1940 


No. 7 


Bulletin of the Agricultural Chemical Society of Japan. 


TRANSACTIONS 


Oxidation of Tea Tannin by the Action of Oxidizing 
Enzymes in Fresh Tea-Leaf. 

By Yasuyosi Osima and Kaneo Hayasi. 

(Agricultural ( hemical Department, Taihoku Imperial University, Taiwan.) 
Received May 27, 1940. 


In Taiwan, the manufacturing of black tea has become prosperous year after 
year and its progress is very remarkable. However, we must acknowledge* the 
superiority of the tea made in India and Ceylon to that which is made in Taiwan. 
The quality^! black tea is due to its colour, taste and flavour in the liquors. In 
the process of manufacturing, that is, in the operation of withering, rolling and 
fermentation, tannin is oxidized by enzyme and it is said that the unique colour, 
flavour and taste are thus produced. We intend to contribute to the improvement 
of the quality of black tea from both sides by studying tannin and enzyme, which 
are the chief ingredients of raw tea-leaves. 

About the tannin of tea leaves, several reports 05 have been published up to 
the present time. One of the writers, Osima C2) has made a report about the tannin 
of Taiwan raw tea leaves. There are the reports by Mann and Aso about the 
enzyme of tea leaves, while about the oxidizing enzyme of Taiwan raw tea leaves 
Hayasi 035 has made a report. While recently very interesting results are reported 
by Lamb and Roberts. 00 

Now when we make the enzyme solution of tea leaves act on the pure colour^ 
less tannin, the tannin becomes reddish brown, like the infusion of black tea. Thus 
we can infer that the colour of black tea is produced by the change of tannin by 
enzyme. Moreover, by separating the substance produced by the change of tanniit 
we can ascertain that it is an oxidated product. We have just "taken the first 
step in this study and report the results which have been obtained so far. 

The Properties of Oxidizing Enzymes. 

The tannin and enzyme which we use are as follows. 

Tannin Solution : 1 % aqueous solution of a crystal of colourless gallocatechin 

separated from raw leaves 05 . 



Enzyme Solution: Grind thoroughly the fresh young leaves in the mortar. 
Add to it water of twice its quantity and a small quantity of toluol. Make ext¬ 
raction by shaking for two hours. Leave it one night in a cool place and filtei 
by a centrifugal separation. Adding aluminium oxide hydrate, pure, free from 
alkafi (A1^0H) a ) to the fluid and again by filtrating, tannin and other impurities 
are removed and we get a light yellowish clear solution. This is the enzyme 
solution. The nature of the oxidizing enzyme contained in this solution may be 
explained as follows. 

A. Peroxidase. 

(a) The optimum hydrogen ion concentration. 

Put 1 cc., 0.1# guajacol solution, 1 cc., 0.1# hydrogen peroxide, 1 cc Me 
Ilvaine’s standard buffer solution and 4cc distilled water in a test tube. Added 
to it 2 cc enzyme solution and made it act on the solution in the tube at the 
temperature of 35°C for 15 minutes. And studied the colour-tone of tetraguajacol 
thus produced, measuring by Rosenheim-Schuster No. 91 tintometer on Lovibond’s 
•colour system. As a control experiment, we used enzyme solution boiled for five 
minutes. The result obtained is as follows. 


Table I. 


pfet 

Red value 

pH 

Red value 


Red value 


Red value 

3 0 

7 2 

3 8 

15 0 

4 6 

15 5 

5 4 

13 0 

3.2 

9.1 

40 

16 1 

48 

34 9 

5 6 

119 

3.4 i 

13.X 

4.2 

16 3 

5 0 

14 2 

58 

10 9 

3.6 | 

14.7 

44 

16 5 

5 2 

14 0 

6.0 

10 1 


So far as this experiment goes the optimum hydrogen ion concentration of 
peroxidase-action is at pH 4.4. 

Moreover we ascertained that within the scope of this experiment, peroxidase 
action reached its maximum when 1 cc., 0.1# hydrogen peroxide solution was 
used proportionally with 1-^2 cc enzyme solution. 

(b) The optimum temperature. 

Using 1 cc enzyme solution and 2 cc buffer solution (pH 4.4) and m accordance 
wft& the above mentioned experiment (a), measured the optimum temperature of 
g$roxidase action. 


Table If. 


Temperature 

| 25*C 

| 30°C 

| 35°C 

40°C 

45°C 

50°C 

Red value 

6.9 | 

7 8 | 

91 ] 

10.8 

S 3-0^ | 

112 

Temperature 

55*C 

60°C 

65°C 

70°C 

75°C ; 

80*C 

Red valtje 

t 

11.3 

10.7 

9.3 

4,9 

0.9 

0.1 


The optimum temperature is 50~~55°C. 
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It is sMwn by another experiment that peroxidase action is hindered by 
tannin. In case of measuring peroxidase action, if the quantity of tannin contained 
in the whole quantity of 10 cc was less than 0 05 mg., there was no hindrance 
in the colouring reaction and peroxidase could not be adsorbed by aluminium 
oxide hydrate, and so peroxidase action can be perceived when tannin is removed 
.from enzyme solution containing tannin. As for the causes of these, we must 
look for their explanation after future study. 

,B. Oxidase. 

(a) The optimum hydrogen ion concentration. 

Measured the optimum hydrogen ion concentration in oxidase action by fndo- 
phenol reaction. Put 1 cc indophenol reagent (the piixture of 1 cc 1 # jp-phenylen- 
diamin solution, lcc 1^ n-naphthol solution dissolved in 50# alcohol, 2cc 90# 
alcohol, 6 cc distilled water. Each must be mixed just before using.), 2 cc buffer 
solution, 6 cc distilled water, 1 cc enzyme solution in a test tube and mixed them. 
Then measured the reddish purple colour which was produced after thirty minutes 


at the temperature of 35°C. 

As a 

control test, used 

enzyme 

solution boiled for 

5 minutes. 



Table III. 



pUC) 

3 0 

j Red value jj 

03 

P il(*) 

7 2 

I Red value jj 

8 5 1 

P U(**) 

8 0 

J Red value 

10 2 

4 0 

0 8 

7 4 

8 8 

8 3 

1 10.0 

5 0 

2 0 

7 6 

92 

8 5 

9.7 

6 0 

*5 0 

7 8 

98 

8 7 

92 

7 0 

8 0 

8 0 

10 2 


1 


( * ) Mollvame standard buffer. 
(**) Sorensen's borate buffer 


In this study, the optimum hydrogen ion concentration in oxidase action was 
mear pH 8.0. 

(b) The optimum temperature. 

Using 1 cc enzyme solution and 2 cc buffer solution (pH 8.0), measured the 
•optimum temperature in oxidase action under the above mentioned condition (a). 


Table IV. 


Temperature 

Red value 

| 25°C * 30°r 

7.8* | 8.7 

35°C. 

4.8 

40 °C | 45°C | 

11.0 | 11.4 

50-C J 
126 

55°C 
| 12.2 

1 emperature 

60*C | 

65°C 


70°C 

75°C 

8<f°C 

85*C 

Red j value 

12.2 

10.9 

8.7 

5.0 

3.8 

2.2 


The optimum temperature is 50-~65°C. 
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Oxidase action was not affected by tannin at all and oxidase was not ad*~ 
norbed to an aluminium oxide hydrate. 

The Change of Catechines Effected by Enzyme Solution. 

We put 2 cc tannin solution, 2 cc enzyme solution, and 1 cc Mcllvalne stan¬ 
dard buffer solution in a Thunberg tube. After the air in the tube was replaced 
by oxygen or nitrogen we mixed these solutions. When we had kept the mixture 
for 20 hours at the temperatures of 35°C, we observed the change of colour. 
Under the influence of oxygen, the solution gradually became yellowish red or 
reddish brown. However, under the influence of nitrogen the colour of the solu¬ 
tion scarcely changed. On the contrary, the enzyme solution when it was boiled, 
produced almost no change in nuance in every case. We measured the colour- 
tones of the solutions which thus changed their colours, by using the tintometer 
of Rosenheim-Scbuster No. 91 on the Lovibond colour system. The result was 
as follows. 


Table V. 


pu 

Enzyme solution 

Gas in the reaction tube 

Degree of colouration 

Yellow 1 Red 



Oxygen 

4 1 

19 1 

‘ 


Nitrogen 

10 

40 

5 

boiling 

Oxygen 

1 1 

3 9 


boiling 

Nitrogen 

0 8 

10 



Oxygen 

8 0 

| 29 0 



Nitrogen 

18 

, 5 0 

6 

boiling 

Oxygen { 

1.8 

| 80 


boiling 

Nitrogen 1 

07 

1 1.3 



Oxygen 

233 

19 5 



Nitrogen 

80 

14 2 

7 

boiling 

Oxygen 

91 

16 0 

i 

boiling 

Nitrogen 

23 

L 2 _1„ 


The degree of the change of colour differs according to pH and the colour 
becomes more intense and the colour-tone differs as pH nears neutrality. In acid 
case, under the influence of nitrogen gas, there is scarcely any change of colour, 
and in the case of boiled enzyme solutions, under the influence of oxygen, there 
is almost no change of colour, either. In the casfc of pH there is more or less 
colouring in every case, but compared with the case where the enzyme is made 
to act, the degree of colouring is very slight. 

Still, for the sake of comparison, we observed the reaction in the same way, 
using of-catechin, tea-tannin and synthetic bisflavpinacol cs:) . 

Although we cannot see what kind of chemical change happened, it is clear 
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Table VI. 


pH 

Gas in the 
reaction tube 

Tannin solution 

Enzyme solution 



(i*calechin 



Oxygen 

tea tannin 

boiling 

6 


bisflavpinacol 

! boiling 




boiling 


Degree of colouration 


Yellow 

Red 

10 2 

30 0 

10 

4.1 

14.8 

37 3 

2.6 

4.5 

22.2 

38.3 

3.0 

63 


ifrom the result above that the enzyme solution which we use here, exerts action 
on not only catechin but also on tannin and has the action to change them into 
reddish brown substances. 

Accordingly we know that tannin is changed by the enzyme action and is 
coloured as the result, and also that oxygen is necessary in this case. In the 
, process of manufacturing black tea, such a change happens naturally and we can 
say that the colour of black tea is thus produced. 


Oxidated Product of Catechins effected by the Enzyme. 


In order to get the coloured-substance through the above experiment, we made 
.an experiment under the proper condition and we got the precipitation of coloured 
substance from the same reaction in both cases of o?-catechin and gallocatechin. 

Oxidation of d-catechin : dissolved 1 g. d-catechin in 30 cc water, and added 
’to it 30 cc enzyme solution and 10 cc buffer solution (pH 6.0). Letting in oxygen, 
stirred it. Left it for 24 hours at the temperature of 40°. Then the mixed solu- 
.tion gradually changed from yellowish red to red. And finally yellowish red 
precipitation was produced. Next separated the precipitation by filtration and 
washed with water and dried it. And then we got reddish brown powder which 
'was insoluble in water and was difficult to dissolve in alcohol. 

Oxidation of gallocatechin: dissolved 2 cc gallocatechin in 20 cc water. Ad¬ 
ded 50 cc enzyme solution and 10 cc buffer solution (pH 6.0), and let in oxygen, 
and made it act on the mixed solution for about 60 hours at the temperature of 
40°. And then the solution gradually changed from yellowish red to red and finally 
reddish brown precipitation was produced. Separated • the precipitates by filtration 
and washed with water and dried it. Then the reddish brown powder, which was 
insoluble in water and difficult to dissolve in alcohol, was produced. 

The elementary composition of these substances is as follows. 


•d catechin C, f lI I4 0 7 
Oxidated product of d-catechin 
Gallocatechin c»h,a 
^Oxidated product of gallocatechin 


C(%) 

62 07 

50.07-51 44 
57.81 

50.11-51 78 


\l(%) 0(%) 

4 83 33.10 

5.04—5 30 44.07 (average) 

4.61 37.58 

4.76—4 90 44.22 Average) 
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The coloured substance produced by enzyme action shows a remarkable 
decrease of carbon and a remarkable increase of oxygen. Therefore, we consider 
the change as a kind of oxidation. 

We get the reddish brown acetyl compounds by acetylatuig the oxidated 
products above mentioned with pyridine and anhydrous acetic acid m both cases. 
If we compare the acetyl compound of catechin with the acetyl compound of 
oxidated product from catechin, as can be seen by the following chart, there is a 
little quantity of acetyl radicals m the latter and then a decrease of free hydroxyl 


radicals. And this fact is a notable change 

CH s O(*) 

Acetyl compound of d catechin C 15 1 I S 0(0 CO CH,) t 43 00 

Acetyl compound of oxidated d catechin 15 06—15 17 

Acetyl oampound of gailocatechin C^H,0(0 CO.Ctlj), 46 23 

Acetyl compound of oxidated gailocatechin 36 34~36 45 


When tannin is oxidized by enzyme, probably after various steps, it becomes 
an insoluble substance, that is to say, phlobaphene. In the course of the steps 
a soluble oxidized product is obtained, and that is how the colour of black tea is- 
produced. 

(1) Deuss Rec Irav chun, 42, 496, (1923) 

Shaw Thea Tannin (1932) 

Tujimura Sd Paper Institute Physical and Chem Research 14, 261, (1930), 26,186 t 
(1935) 

(2) Osina J Agr Chem hoc Japan, 12 , l, (1936) 

( 3 ) Hayasi J Soc Trap Agr laiwan, Japan, 6 , 388, (1934) 

( 4 ) Lamb and Roberts Nature 18, $67, ( 1939 ) 
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ABSTRACTS 

from 

TRANSACTIONS published in JAPANESE 

(Pages refer to the Japanese originals of this volume unless otherwise noted.) 

Researches on Bamboos in Taiwan as a Raw Material 
for Pulp. Part III. 

(pp. 621—625) 

By Minoru Tutiya and Setuo Fukuhara. 

(Industrial Research Institute of laityu, Taiwan 3 Received June 4 , 1940 ) 

Studies on the Vegetable Tannins in Taiwan. Part 6. 

Manufacture of Tanning Extract from the Bark 
of Acacia confufia. II. 

(pp. 626—630) 

By Yasuyosi Osima, Zensaburo Siraki and Zenyu Hvo. 

(Agricultural Chemical Department, Faihoku Imperial University, Taiwan • 

Received June 8, 1940 ) 

As the result of studying the extraction of bark with alkali or acid solution, 
we found that the maximum yield of tannin could be obtained with 0.196 HC1, 
H 2 S0 4 or S0 2 solution. We made tannin extract with 0.3 % S0 2 solution, which 
we thought most practical, and examining the chemical properties, diffusion velo¬ 
city into gelatin-gel, and absorption amount of tannin by hide powder, we got 
good results in all cases. 

Chemical Researches on the Pulp Woods of 
Manchoukuo. Part VL 

Fibre-length, Chemical Analysis and Cooking Experiment 
of the Hkrd Wood. 

(pp. 631-640) 

By Masuzo Shikata and Yoshitsugu Kimura. 

(Kyoto Imperial University ; Received June 10, 1940*.) 

In this paper, the researches on the chemical components, fibredength, and 
cooking experiments of hard woods are given. 
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The species of the woods employed are tm follows; 

Japanese name Scientific name Annual rings 

Ominontre Uin ww Macrocarpa Hance 107 

Ohyomre Ulmu&Lactnuxta. Mayr 71 

1, Physical properties. 

The distribution of fibre-lengths is as shown in Table 1. 


Table 1. The Distributions of Fibre-length (Interval 0.1 mm). 


Ijength (mm) 1 

Ommonire 

Ohyonire 

Length (mm) 

J Ommonire 

Ohyonire 

0 3-0 4 

40 

0 6 

15-16 ! 

04 

36 

0.4—0 5 

54 

1 6 

1 6-1 7 

0 

36 

0 5-06 

5 8 

26 

1 7—1 8 | 

0 

28 

0 6—0 7 

80 ! 

3 0 

1 8-1 9 

02 

04 

0 7— OS ! 

8 8 

34 

19-2 0 

0 

08 

0 0-0 9 

19 2 

5 2 

2 0—2 1 

0 

04 

0 9-10 

15 6 

96 

2 1—2 2 

0 

06 

10-11 

15 4 

92 

2 2-2 3 

0 

0 

11—12 

11 2 

18 0 

2 3-2 4 

0 

0 

12—1 3 

7 2 

15 2 

2 4—2 5 

0 

0 

13—14 

24 

13 0 

2 5—2 6 

0 I 

04 

14-15 

16 

6 0 





The data given in Table 1 are graphically shown in Figure 1 Those data 



show that the fibre-lengths of these hard woods are not so long as those of soft 
woods, but are nearly equal to those of other hard woods. 

2. Chemical analysis of wood components. 

The results of analysis of the chemical components of these woods are given 
in Table 
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Table 2. Chemical Components {% Oven dry). 


Species 

Components 

Ominonir* 

Ohyonire 

Species 

Components 

Ormnonire 

Ohyonire 

Alcohol-benzene-soluble 

1 97 

j J 48 

Ilemi-oellulose 

22 01 

23 10 

Water soluble 

0 87 

112 

Nitrogen 

0 12 

0 15 

I lot-water-soluble 

159 

1 65 

Crude protein 

0 76 

0.95 

\% NaOH-sqluble 

13 16 

16 76 

Ash 

103 

0 83 

Crude cellulose 

54 85 

56 22 

Methoxyl 

6 92 

7 30 

op cellulose 

36 61 

39 96 

Methoxyl/Ltgnin x 100 

30 70 

32 42 

/ 3 -cellulose 

9 22 

10 21 

Ca-pectic acid 

2 31 

2 77 

7 -cellulose 

9 02 

6j05 1 







( a, cellulose 

66 75 

71 08 

Lignin 

22 54 

22 52 

In Total J . 



Pentosan 

21 90 

23 01 

cellulose ) # CelIuloSe 

16 81 

18 16 




l X cellulose 

16 44 

10.76 

Mannan 

0 00 

0 00 

_ _ _ 



'Galaclan 

0 11 

0 09 

Volume weight 

0 49 

0 55 


3. Cooking experiments. 

The cooking experiments with the Ca-sulphite process and sulphate process 
were carried out under the conditions given in Table 3. 


Table 3. The Conditions of Cooking Experiments. 


Run Number 

A—1 

V 

Ij 

A -3 | 

i B -1 

| B—2 

C—1 

Method 

Condition 


Ca-Sulphite 

Process 



| Craft Process 


CaO l(%) 

rr 

| " 

tr 

' I 

NaOH 7 5 {%) 

•Cooking solution 

Total SO, 7{%) 

ft 

tr 

tr 

tr \ 

Na 2 S 175C#) 

; 

Free S0 8 5 8(#) 

tr 

ft 

1 

tr 

tt 

NajjCOa 1 75(*) 

Chip/ 

cooking solution 

20 g/100 cc 

14 3 g/100 cc 

tr 

rt 

rr 

tr 

Penetration 

ll 0 °C t 4 at p* 
2 hrs 

rr 

n ) 

tr 

\ ff 

rt 

" 1 

t* 2 at p 

rt 

Main cooking j 

130°C, 6 at. p ** 
3 hrs | 

tr 

5 

tr 

: 

7 

135°C " \ 

5 

rr 

7 j 

160°C t 

2 

_ _ _ _ 

Total 

cooking time 

8.6 hrs 1 

I 

10.25 | 

1 

! 12 75 

i 

11 0 

13 0 

7 25 


* at p Atmospheric pressure. 

** 6 at p Maintain 6 at p by blowing. 


Tb^ chemical components of unbleached pulps are given in Table 4. 
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Table 4. Cooking Data. 

The Analysis of Unbleached fruits and Yidd. 


Wood 

Ron Number 

Components 

A—*1 

A—2 

.. ~ 

A—3 

B-l 

B-2 

C-l 


Ash 


0.59 

0 79 

0.92 

0 65 

229 


<£*oellulose 


80.42 

83 58 

78.88 

84.83 

28.26 


0 -oellulose 


7.33 

6.81 

11 95 

5.66 

8.62 

Omiooaoire 

Pentosan 

Copper number 


5.01 

3.87 

5.82 

4.59 

13.24 


3.82 

3 20 

2.72 

2.62 

0.62 


Roe’s number 


6.07 

4 82 

4.51 

3.16 

3.02 


Yield to chip 


45.84 

47 37 

39 37 

37 5 

38 65 


Yield to lm J wood (kg) 


225 

232 

192 

184 

189 


Ash 

2 11 

0.55 

0 40 

0.72 

0.62 

2.56 


^-cellulose 

71.91 

82.26 

84 71 

82.45 

84.69 

85.54 


0 -cellulose 

12 48 

7.71 

6.95 

1 10.48 

4 64 

10.09* 

Ohyonire 

Pentosan 

7.26 

5 01 

2 77 

4 93 

6.17 

10.35 

Copper number 

2.57 

2 26 

2.97 

2.60 

| 2 65 

0.76 


Roe’s number 

12 79 

4 64 

3.03 

1 3.04 

1 2.86 

2.17 


Yield to chip 

52 47 

46.35 

47.89 

1 42.75 

41 70 

39.54 


Yield to lm 3 wood (kg) 

289 

255 

263 

| 235 

229 

1 217 


4. Bleached pulps. 

The unbleached sulphite- and sulphate-pulps of each wood were bleached by 
the two stages method. 

After applying chlorine gas amounting to about 75 % of theoretical bleach 
requirement, which was calculated by “ Roe-number,” they were washed with 
about 0.03^ NaOH and water, and steeped in bleaching powder solution of about 
0.18 for 0.5 hours to 7 hours at room-temperature. 

The chemical components of each bleached pulp are shown in Table 5. 


Table 5. Bleached Pulps. 

The Analysis of Bleached Pulps and Yields* 


Wood 

Run Number 

Components '—- j 

A—1 

A—2 

A—3 

; 1 

B-l 

B-2 

C-l 


Ash 


0.28 

0.31 

0 28 

0.28 

0.44 


^-cellulose 


81 84 

86 79 

82 01 

88.84 

89.05 


0 -cellulose 

i 

17.01 

9 49 

10.70 

6.50 

8.87 

Ominonure 

y-cellulose 


1.15 

3.62 

7.29 

4.66 

2 08 

Pentosan 


4 32 

3.41 

5.06 

3.75 I 

10 35 


Copper number 


2.55 

1.06 

1.14 

1.10 

0.54 


Yield to chip 


37.48 

39.47 

34.34 

33.14 ■ 

29.07 


Yield to lm 3 wood (kg) 


184 

194 

168 

162 

151 





Mi, 7.3 




1,00 0 33 0.18 0.30 | 0.38 0.69 

82.94 84.06 88 38 87.84 i 87.59 89.84 

8 54 11 86 6 19 10.54 ' 7.16 9 61 

8 52 4 08 5 42 1 62 4.25 0.55 - 

6.13 4 43 2 68 4 08 2.38 9.07 

4.47 0.95 141 0 6S 0.73 0,61 

38.41 39.89 42 11 37 57 36.64 34.73 

211 218 231 207 202 191 

Conclusion. 

The sulphite pulps showed lower pentosan content and lower ash content. 

In general, Ohyonire were superior to Ominonire with regard to the pulp^ 
yields and to the or-cellulose contents , pentosan. 

It seemed that with respect to the sulphite process, low temperature and long, 
time cooking is comparatively good. 


Ash 

^cellulose 
^-cellulose 

^-cellulose 
Ohyomre „ . 

Pentosan 

Copper number 

Yield to chip 

Yield to lm 3 wood (leg) 


Biochemical Studies on Glutathione. Report XHL 

Relation between the Administration of Diet and the Glutathione 
* Content of Arterial and Venous Bloods. 

(pp. 641-,648) 

By Masayoshi Ogawa. 

(Ptparlment of Nutrition, College of Medicine, Nippon University, 

Received June 3. 1940 ) 

In the previous communication the author reported some correlations between* 
the glutathione contents of arterial and venous blood of normal rabbit (glutathione 
was determined by the method of Okuda and Ogawa.). 

In the present repoit he investigated the effect of administration of diet upon 
the glutathione (GSH, GS-SG) content of arterial and of venous bloods, employ¬ 
ing several normal rabbits. 

These animals were phletomized at intervals before and after feeding. The 
results obtained are shown in the following table. 


Glutathione Content of Blood before and after Meal Feeding. 


Hours observed , 

GSII 

_ - 1 

GS-SG 

| Total 


after meal, j 

Arterial | 

• Venous 

Arterial 

j Venous 

j Arterial 


Venous 

before meal 

100 

(90.1) 

100 

(100) 

! ioo 

| (132.3) 

100 

1 (100) 

| 100 
! (100.5) 

100 

(100) 

1/2 hours 

93.0 

97 0 

167.9 

104 5 

123 1 


100 

after meal 

(88 2) 

(100) 

(189.9) 

(100) 

(124.8) 


(100), 





1 hour* 

97.0 

98.3 

145.3 

105.9 

114.9 

100.5 

after meal 

(09.1) 

( 100 ) 

(16*.6) 

( 100 ) 

(114 5) 

( 100 ) 

2 hoars 

1024 

1011 

150.7 

108.0 

121.7 

103.9 

after meal 

(93.1) 

( 100 ) 

(164.9) 

( 100 ) 

(118.8) 


4 hours 

148.1 

104 9 

143.9 

113 3 

119.0 

107.1 

after meal 

(*1.4) 

( 100 ) 

(190.2) 

( 100 ) 

(lit 2 ) 

( 100 ) 

6 hoars 

99 4 

95 8 

145.4 

108.0 

115,0 

99.1 

after meal 

(93.4) 

( 100 ) 

(1714) 

( 100 ) 

(1161) , 

( 100 ) 

¥ $ hours | 

93.8 

104.3 

151.5 

97.5 

111.4 

102.4 

after meal 

( 86 . 1 ) 

( 100 ) 

(172.7) 

( 100 ) 

(108,7) 

( 100 ) 

10 hours 

100.3 

100 6 

107.3 

92.6 

103.6 

98.0 

after meal 

(87.1) 

' ( 100 ) 

(145.3) , 

( 100 ) 

(105.2) 

( 100 ) 

12 hours 

101 7 

105.1 

98.5 

87.8 

100 4 

99.6 

after meal 

(89 3) 

( 100 ) 

(132 8 ) 

( 100 ) 

i (101 4) 

( 100 ) 


As shown in the above table, in every case, the GSH contents of arterial 
Iblood is less than that of venous blood, while the GS-SG contents of arterial 
i&lood is greater than that of venous blood. The total glutathione contents are 
’the same in the case of fasting. 

It is a very interesting fact that GS-SG content of arterial blood is con¬ 
spicuously increased immediately after feeding and within 10—12 hours it retuns 
to normal condition, while GSH and GS-SG content of venous blood are not con¬ 
spicuously influenced throughout the experiment. 


Studies on Ascorbic Acid (III). 

On the Action of Ascorbic Acid on Glutathione. (I). 
(pp. 649-652) 

By Kichinosuke Fujimura. 

(lhe Institute of Chemical Rerearch, Kyoto Imperial University; 
Received June 12, 1940.) 


Exchangeable Calcium and Magnesium of 
Soils in Tyosen. (I.) 

(pp. 653-662) 

By Misu*Hideo. 

Agricultural Experiment Station, Government General of Tyosen; 
Received June 6, 1940.) 
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On the Metabolism of Organic Adds by Bacteria. I^II. 

(pp. 663—686) 

By S. Tada. 

(Agricultural Chemical Laboratory, Tokyo Imperial University ; 

Received June 12, 1940 ) 


Studies on the Value of Chemicals as Manure for 
Juncus effusus L. var. decipiens Buch. 

Report II. 

On the Effect of Different Kinds of Potash Salts. 

(pp. 687-695) 

By H. Sutoh. 

(The Prefectural School of Agriculture and Fosestry, Masuda, Simane, Japan; 

Received June 8, 1940.) 

A report has already been made by the author on the relative value of efif- 
ferent kinds of nitrogen compounds. In this paper the result of experiments car*- 
ried on with deferent kinds of potash salts will be presented. The potassium salts 
used in the present experiment were potassium carbonate, potassium sulphate,, 
potassium chloride, potassium bromide, potassium iodide, potassium bichromate, 
potassium chlorate and potassium permanganate as potassium source. Several lots 
of these salts, of no potassium salt, and of no manure, were set up in a green¬ 
house. The conditions of growth, yield, together with the quality of the rush 
were investigated. 

The results obtained are summarized as follows : 

(1) The rush in the lots of K 2 C0 3 , K 2 S0 4 , KC1, KBr and KMn0 4 were all 
observed to cause the normal growth in length of the stem till late in October 
and then slackened. In winter season, the top of the rush began to wilt and the 
wilting gradually extended down toward the root as far as 2/5 part of the stem- 
This wilting was especially remarkable in the lots of KBr and KMn0 4 . 

(2) The tillering continued as late as the harvesting time in the lots of 
KjS 0 4 , KMn0 4 , KC1, KjC 0 3 , and also those with net potassium, tillers increasing 
in number ranging from about 18 in no potassium lots to about 26 times the original 
number in the ICSO^lots. 

(3) The comparative yield of air-dried stems was 135 in the lot of K^S0 4 , 
121 in the KCl-lot, 119 in the K 2 C0 3 lot, 117 in the KMn0 4 -lot, 114 in the KBr- 
lot, and 100 in no potassium lot. 

(4) Under the condition in which this experiment was carried out KC1 was 
useful in increasing the yield of long stem, although the total yield in this case 
was less than that in K^SQ 4 lot, as against the supposition that it would be spe¬ 
cially beneficial for the rush on account of its possession of Cl. What the writer 
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'found •out is that KC1 is superior to KjSO* in producing the rush of better quality, 
as the soil culture also proved. 

(5) When KMnO* was used as the potassium source as well as a stimulant 
in so large a quantity as 25 kg/tan(KjO), its beneficial effect on the crop could 
hardly be noticed. A considerable large number of tillers were, however, produced 
in the lots. 

(6) Though K,Crj0 7 is an oxidizing agent chemically resembling KMnO,, it 
was found very harmful, making the crops wither in a short period. The nega¬ 
tive ion (Cr t O ; ") may be harmful when a valency of Cr is as high as 6. This 
crop in soil culture, however, did not suffer so much from the action of this salt 
as in sand culture. Further investigation will be necessary to determine its useful 
concentration. 

(7) In the present experiment KBr and KI gave some interesting results; 
KBr-lot gave an yield of H«/ 0 as high as that of KCl-lot, but gave so bad a 
result that the plants all died. Further investigation is necessary as to the quan¬ 
tity of these salts useful as a stimulant. 

(8) KCIO, was harmful, but it was not so harmful as K,Cr ; 0 : or KI. The 
harm it did to the rush was noted to be slack in appearing in comparison with 
that of KjOjOj or KI, and that some plants could withstand complete withering 
although the stems were slender and weak. 

(9) The author’s attention has also been directed toward the relative position 
on the periodic chart of the atoms of which negative parts of compounds are 
composed. 
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Studies on the Lactic Acid Bacteria Isolated 
from Mashes of Various Kinds of Cereals. 

(pp. 697-714) 

By Kakuo Kitahara. 

(Department of Agriculture, Kyoto Imperial University, Received July 3, 1940.) 


From various kinds of mashes, 42 strains of lactic acid formers were isolated 
at different temperatures of 80—52°. All the strains were found to be Gram- 
negative, non-motile, non-spoi e-bearing and produced lactic acid from glucose and 
fructose. 

According to their morphological and physiological characteristics mentioned 
in the previous paper (This Journal 14 (19.38), 1449), the classification of these 
bacteria was proposed as follows : 


Group I. 
Group II. 
Group III. 
Group IV. 

Group V. 

Group VI. 


Streptococcus (Enterococcus) (2 strains) ; 

Sc. fdecahs (1), Sc. glycerinaceus (1) 

Pediococcm (6 strains); 

Pc. hennebergi (2), Pc. lindneri (4) 

Leuoonostoc (2 strains); 

Lewc. meserdevoides tt-type (1), Leuc. mesenteroides /9-type (1) 
True-Lactobacillus (Homo-fermenters, without catalase) (8 strains); 
L. delbruckii (2), L . acidophilus (1), L. casei (1), L. ptcmktrxm 
(1), L. xylosm nov. sp. (3) 

Beta-Lactpbadllus (Hetero-fermenters, without catalase) (15 
strains); 

X. brevis a-type (1), X. fermervtwm tt-type (7), X. be&addbrtkkii 
nov. sp. (1), X. brevis /3-type (3), X. fermentwm /9-type (3) 
WUd-Ladobacillus (revealed catalase action) (11 strains); 

X. thermophilus (6), X. ciliatus nov. sp. (2), X. <xmtvm nov. sp* (3). 
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The ver y characteristic, natures qf the newly recorded species L vy'otoM, L . 
bdaddirkctii, £. ciHcdus and Z' mwrtM were pointed out. 

Comparing with the distribution of the strains of lactic acid bacteria between 
the dairy products and the mashes, it was concluded that Streptococci and True- 
Lactobacilli were abundant in dairy products. Pediococd , which were never isolated 
with daily products, were found to be abundantly present m the mashes. The 
distributions of Tetracom and of Escherichia were limited to the dairy products 
Bda-LcuAobadlh and WiM-Ixidobacilli were more frequently isolated with the 
mashes, while Leuoonostoc was distributed equally between the mashes and the 
dairy products. 


Exchangeable Calcium and Magnesium of Soils in Tydsen. 

(pp. 716-724) 

By Misu-Hideo. 

(Agricultural Fxperiment Station, Government General of Ty“sen, 

Received June 6 1940 ) 


Cber die Fabrikation des Alkohol aus Oberrest des 
Maniokmehls. (Amyloverfahren) 

(SS. 726-730) 

Von Masao Takesita. 

(The Institute of Research on Chemical Industry, Government General of 
Taiwan, Japan , Eingeg^ngen am 24 6 1940 ) 


Studies of Fiber from Cannabis sativa (I) 

Relation of Constituents of Fiber to the Growth Periods and 
Sex. On the Value of the Fiber from Wooden 
Parts of Hemp as Pulp. 

(pp. 731— *38) 

By Yoshijiro Kihara, Hikonojo Nakahara, and Goro Kodera. 

(Agri, Chem Laboratory, Tokyo Imp Umv , Received June 29, 1940 ) 

The wooden part of* the hemp has with its growth a tendency to decrease in 
quantify of ash, alcohol-benzene extract and the total soluble sugar, while the 
crude protein and the total cellulose are increased, and lignin, pentosan and a- 
ctllulose remain unchanged. 
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With reqjpect to the sex of this plant, in staminate, alcohol-benzene extract, 
crude protein, total soluble sugar and pentosan can be found in higher proportion 
than in pistillate, but the total cellulose as well as a-cellulose in pistillate, appear 
in a larger percentage than in staminate. The analytical quantity of ash and 
lignin is the same in both sexes. 

The constituents of the fiber, which is made from the wooden part of hemp, 
arq similar to those of bagasse, “ Onigaya ” (Miscanthu# sinemris) in Taiwan, and 
kanaff and the fiber length is similar to that of bagasse. Its length (0.51.6 mm 
long) is likewise rather too short to be used as pulp, without mixing with other 
wood pulp. 


Chemische Bestandteile des Tees. I. Mitteilung. 

Arginin aus Giokuro.* 

(SS. 739^740) 

Von Yaziro Sakapo. 

(Aus d Institut fUr lee Kio’u, hmgegangen am 4. 7. 1940.) 

Neulich hat dcr Verfasser Aigirnn in Form von Pikrolonat (F. 231) in dem 
von Giokuro k bereiteten Wasserextrakt festgestellt. Die Ausbeute an Pikrolonat 
aus 500 g Tee betrug 0.84 g. 

Giokuro ist e«ne der bcsten japamschen griinen Teesorten. 


Chemische Untersuchung uber die Bestandteile der 
Rosskastaniensamen. III. Mitteil. 

(SS. 741-^750) 

Von M. Kandatsu. 

(Agrikuturchem Institut d. Umvers Tokyo j Lmgegangen am 1 7 1940 ) 


Determination of the Total Vitamin B t in 
Natural Substances. 

(pp. 751—764) 

By Yosito Sakurai and Tyoten Inagaki. 

(Research Laboratory of Meiji Sugar Co.; Received July 1, 1940 , 

The authors used the mixture of takadiastase and “ Sumeretin,” a^^papain 
preparation, to convert the combined forms of vitamin into free stated The 
digestion period was over 24 hours at 37«~40°C and pH 4^5. 
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Researches on Bamboo in Taiwan as a Raw Material 
for Palp. Part IV. 

On the Ashes and Some Characters of Pulps and “ a-Celluloses ” 

1 Obtained by Different Digesting Methods. 

(lip. 755-760) 

By Minoru Tuiiya and Masao Imai. 

(Industrial Research Institute of Taiwan, Received July 4, 1940 ) 

As a sample we used the stem, part of under branches, of 3 year old Keitiku. 
The methods* used were as mentioned bellow, nitric acid method, caustic soda 
method, sulphate method, chlorination method and sulphite method (this composi¬ 
tion is Mg(HSOa)j and a little quantity of MgS0 8 in the state of solution). 

The quantities and components of ashes were determined as shown in Table 
I and II. 

The Fig. and Table III. represent the differences of quantities and values of 
pulps and “ a-celluloses ” which were obtained by each digesting method. The 
arrangement is made in the order of the quantities of a-cellulose ashes. 



l.igntn Ext. Matter Cellulose Ash Penlosan Visocsity Cu-Inde\ 


Soda method 
Chlorination method 
Sulphate method 
Sulphate method 

Nine acid method 


We may summarize the results as follows:— 

1. Since 70^ of ashes of Keitiku is composed of natrium and potasium, to 
obtain a little quantity of ashes the acid digesting method is better than the 
alkali. 

2. Alkali method excudes more silica than the acid method. 

3. The least quantity of ash is obtained by the nitric acid method which is 
the combined method of acid and alkali. 

4. The pulps treated with 17.5^ NaOH lower the quantities of pentosan 
and Gu-index, elevate the viscosity and diminish ashes to about half. 

5. For the extinguishment of pentosan the alkali method is better than the 
acid one. 

6. As the digesting methods for bamboo, each method has merits and 
defects, but among those the nitric acid method is the most recommendable and 
next is the sulphate method, in those adopted methods. 



Table I. 

Quantity of Ashes and Percentage of its Components. 
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Tabus III. 


Components 

Methods and kind 

N 

Ash 

go 

Pentosan 

w) 

Cu- 

Index 

: 

Relative 

Viscosity 

i 

Cellu- 
lose ” 

Unbleached Tpulp 

Alcohol 

Benzol 

Ext 

Matter 

(*) 

Lignin 

(*) 

Nitric acid 
Method 

Blea. pulp 
(^’Cellulose 

0.52 

0.21 

9.86 

6.28 

1.45 

1.39 

2.04 

2.14 

80.00 

*(73.72) 

0.12 

2.97 

Caustic soda 
Method 

; 

Blea. pulp 
((-Cellulose 

1.11 

0.43 

7.20 

5.78 

1.41 

0.70 

1.72 

2.84 

86.64 

(80.88) 

0.34 

10.23 

1 

Sulphate 

Method 1 

Blea. pulp 
((-Cellulose 

0.43 

0.28 

12.01 

9.43 

1.04 
0.75 ; 

2*39 

2.53 

1 i 

87.61 

(78.18) 

0.29 ! 

4.00 

Chlorination 

Method 

Blea. pulp 
((-Cellulose 

0.67 

0.41 

10.33 

10.62 

2.14 

1.49 

2.28 

3.34 

87.08 

(76.46) 

0.68 

2 36 

Sulphite 

Method 

Blea. pulp 
((-Cellulose 

0.71 

0.33 

12.47 

9.38 

2.28 

1.54 

1.52 

2.64 

92.02 

(82.64) 

0.57 

3 45 

Mean 

Blea. pulp 
((-Cellulose 

0.70 

0.33 

10.37 

8.29 

1.66 

1.17 

1.99 

2.69 

86.68 

(79.17) 

0.40 

4 60 


* N,B. ((-Cellulose without Pentosan and ash. 


Experimentelle Un ter such ungen iiber die Wirkung von 
Radium und Rontgen-Strahlen auf die Garungs- 
mikroorganismen. (III. Mitteil.) 

Uber die Bedingung der Citronensauregarung durch 
Asp. niger Radiumrasse III. 

(SS. 761-771) 

Von M. Simo. 

(The Institute of Research on Chemical Industry, Government-General of 
Taiwan, Japan; Eingegangen am 2. 6. 1940.) 
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Blatteralkohol. IV. Mitteil™ 

Das trang- und cts-Problem bei Blatteralkohol, dem 
naturlichen Hexen-3-ol-l. 

(SS. 772-780) 

Von Sanldti Takei, Minoru Ono u. Kazuyosi Sinosaki. 

(Au» d, Agrilculturchom. Institut d. Univer»i»at Kyoto; 

Eingagangtn am 4. 7. 1940.) 

In unseren fruhren Mitteilungen CSX8)W> haben wir den in Pflanzenreich in freiem 
sowie gebundenem Zustand viel verbreitet vorkommenden Blatteralkohol, das 
A f-Hexenol, als *rans-Hexen-3-ol-l behandelt. Vor kurzem haben M. Stoll und 
A. Rouve^ vom Methylalhylketon ausgehend mittels eines recht mirhesamen Vor- 
gehens Hexin-3-ol-l hergestellt; daraus haben sie durch katalytische Hydrierung 
mit Palladium-Kolloid bei 21—23° Hexen-3-ol-l gewonnen. Sie haben einfach 
angenommen, daB das in dieser Weise synthetisch erhaltene Hexen-3-ol-l ois- 
Form besitzt. Sie haben nun das 3,5-Dinitrobenzoat dieses ctVHexenols darge- 
stellt und beobachtet, dafi der 'Ester nach wiederholter Umkristallisation bei 45— 
46°, das Gemisch von diesem Ester mit 3,5-Dinltrobenzoat des naturlichen Af" 
Hexenols (Schmp. 48.5°) bei 47—48° schmilzt. Hierauf haben sie die Identitat 
des Blatteralkohols mit dem synthetischen sogenannten cw-Hexen-3-ol-l fest- 
gestellt. Unserer Anschaung nach ist bei diesem Experiment und seiner Deutung 
den schweizer Forschern ein groBer Irrtum unterlaufen, welchem sie bei der 
katalytischen Hydrierung des so vorsichtig hergestellten Hexinols leichtsinnig 
verfallen sind. 


Hexin-3-ol-l (III) aus Blattgralkohol (I) 

Wir haben neulich auf folgendem Wege aus dem Blatteralkohol (I) eine gute 
Ausbeute Hexin-3-ol-l (III) gewonnen. 

CH* 

£h s 


bei —18° CH 

;-- - |! 

HC 


ch* 

• 

ch 8 

• 

ch 3 

• 

CH, 

CH, 

• 

CH, 

• 

CH, 

• 

CH,OII 

CH +Br, 

BrCH KOH 

^ 1 _ y 

S +H « 

IV 

HC 

HCBr 

• 

• 

ch* 

CH, 

• 

ch, 

• 

CH, " 

• 

CH, ' 

CH.OH 

CH,OH 

CH,OH 

CH 

I 

II 

III 1 





bei 100° CH 




£h, 




6h,oh 


V 




Das so erhaltene Hexinol (HI) laBt sidi bei 66^67/13 mm abdestillieren und 
besitzt einen schwachcn eigentumlichen Geruch, Das Allophanat des Hexinols 
schmilzt bei 187°, das 3,5-Diaitrobenzoat bei 72° sowie das Anthrachinon-/?- 
carbonat bei 129°. Bei Oxydationsabbau mittels Kaliumpermanganat gab es in 
quantitativer Ausbeute Propionsaure, die als p-Jodphenacylester (Schmp. 97°) 
nachgewiesen wurde. Da wir glaubten, daB das Hexinol von Stoll mit unserem 
identisch sein musse, haben wir nach seiner Vorsdhrifl Hexin 3-ol-l hergestellt 
und hieraus die obengenannten drei kristallinischen Derivate abgeleitet. Dutch 
Mischprobe der entsprechenden Praparate aus den beiden Hexinolen konnten wir 
ihre Identitat bestatigen. 


Allophanat 
3,5'Dmitrobenzoat 
Anthrat hinon-$-carbomt 


Schmelzpunkt des Hexinol-Derivats 
^ _—— 





* aus 

Itiatteralkoho! 

nach Stoll 
u Rouv6 

Gemisch 

187° 

oo 

•si 

0 

187° 

sj 

to 

0 

7,o 

71°- 72° 

129° 

126° 

126°^128° 


Hexen-3-ol-l (IV u. V) aus Hexin-3-ol-l (III) 

Bei der katalytischen Hydrierung einer dreifachen Bindung zur Doppelbindung 
sind die Tempraturbedigungen sehr wichtig. Wtr haben zunachst Hexinol in 
Atherlosung bei —18° und dann in Xylollosung bei 100° mittels Palladium- 
Bariumsulfat X Mol. Wasserstoff hydriert und die Reduktionsprodukte in krist- 
allinische Derivate uberfuhrt. Die Schmelzpunkte der Derivate vergleichend, 
haben wir konstatiert, daB die bei der hohren Hydrierungstemperatur gewonnenen 
Hexenolderivate (V) bei einem niedrigeren Grade schmelzen als die entsprechenden 
der tieferen Temperatur erhaltenen (IV). Ferner wurde zugleich klar, daB die 
ersteren Schmelzpunkte mit denen der Derivate des synthetische aus Sorbinsaure- 
ester gewonnenen Hexenols ubereinstimmen, die letzteren dagegen mit denen des 
Blatteralkohols. 


Schmelzpunkte der Derivate 


IIexen-3-ol-l aus 

Allophanat 

3,5-Dtmtro- 

benzoal 

Anthrachinon 

j9-carbonat 

Hexinol bei —18° hydriert (IV) 

146° 

49° 

68° 

Rlatteralkohol (I) 

146° 

49° 

68°(2) 

Hexinol bei 100° hydriert (V) 

143° 

28° 

50° 

Sorbinsaure-ester mit Natrium 

143° 

28° 

50°(2) 


Man kann hier nach bei 1 Mol. Wasserstoffanlagerung an dreifacher Bindung 
nur durch Anderung der Reaktionstemperatur nach Belieben zwei Raum-Isotneren 
gewinnen. In unserem Institut haben Herr Prof Y. Inoue und Herr H. Yukawa 
aus Stearolsaure durch 1 Mol. Hydrierung mit Platinschwarz bei —20° Elaidin- 
saure (<rans-Korm) und bei 100° Olsaure (cw-Form) in guter Ausbeute hergestellt. 

Wir durfen auf Grund obiger Ergebnisse wohl zu recht annehmen, dafi in 
der Ncdur vw'kommcnder Blattercdlcohol, Hexen-3-ol-l, zur tram-Form gelibri und er 
aue/t durch JcaialyUsche Hydrierung des Hexin-3-ol-l bei defer Temperatur synthetisch 
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gmonrnm warden katin. EbdMo Vafti «o4 das tis-Hexen-3-ol-l, dm Eaum-Isomer von 
Bldtteralkohot, synilkeHsoh am Sorbins&ure- ester dwrch Redxddfon mil Natmm rnwit am 
Hexm-3-ol-l durch Hydrierung bei looker Temperatwr erhalten. Wenn daher die 1 
Mol. Hydrierung des Hexinols bei mitteler Temperatur durchgefuhrt wird, so 
muss man ein Gemisch von cis- und £rans-Hexen-3-ol-l gewinnen. Bei 50* haben 
wir das Hexinol mit Palladium-Bariumsulfat 1 Mol. Hydrierung untersucht uttd das 
Reaktionsprodukt in 3,5-Dinitrobenzoat uberfuhrt; dabei haben wir zuerat ein 
Kristallgemisch von dem Schmelzpunkte 38—42°, der nach wiederholtem Umlosen 
^aus Aihanol bis auf 48° erhoht wurde, erhalten Aus dem Filtrat des Kristallge- 
misches nach dem Eindampfen und der Eiskuhlung schied sich wieder eine Krist- 
allmasse ab, die nach Umkristallsierung aus Petrolather bei 28° schmilzt. Hier- 
auf geht ganz klar hervor, daB Stoll und Mitarbeiter in ihere obengenannten 
Arbeit nur das hoherschmelzende Kristallgemisch erfaBt haben und das Filtrat 
unberucksichtige gelassen haben. 

Wie wir Fruher geschrieben haben, laBt der Geruch bei beiden raunnsomeren 
Hexenolen einen deutlichen Unterschied bemerken, was man bei den aus dem 
entsprechenden kristallinischen Ester zuruckgewonnenen Praparaten noch viel 
deutlicher erkennen kann. Unser reines synthetisches ti am- Hexen-3-ol-l (IV) 
riecht gerade wie der naturhche Blatteralkohol, also rein grunlich. co 

Cl) Iir. Mitteil. J Agr Chera Japan. 15, 193 (1939), C 1939, 3705 

(2) I. Mitteil.. J. Agr Chern Japan. 14, 709 (1938), C 1938, 3696 

f 3 ) II. Mitteil, * J Agr. Chem Japan. 14, 717 (1938), C 1938, 3696 

(4) S, Takei, 1, Imaki u. Y. lada B. 68 , 953 (1935) 

(5) Helv 21, 1542 (1938) 

( 6 ) In dteser Ilinaicht haben sich die Schweizer wie folgt ausgedrtfckt 

w L'odeur de notre hex^nol, bien que trfis proche de celle du produit nature], a tout de m6me une 
not© nettement diffferente. Nous a attnboum c*t fait & certaines impuretes qui mfluencent l’odeur de produit 
natitrel aussi bien que celle du produit synthttique ” (Ilelv 21, 1544 (1938) ) 


Studies on the Essential Oil of Formosan Black Tea. 

(pp. 781—802) 

By Ryo Yamamoto, Ken Ito, and Hassei Tin. 

(laihoku Imperial University, Received July 6, 1940 ) 

(Part IV.) 

Continuing the previous experiments, we studied the neutral substances which 
existed in the distillate, the boiling point of the distillate being at 55—92°C (4 
mm.) and not obtaining sulphurous compounds. 

The substances were 71.8 g. in weight and were 41^6 of all the neutral 
substances, and also they were the most important substances for the flavour of 
black tea. 

After separating the alcohols by the usual method (phthaltc acid anhydride) 
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we examined the ingredients of the alchohols and found that almost all of them 
were aromatic primary alcohols, chiefly benzylalcohol and phenylethylalcohol. 
They were identified as 3,5-dinitrobenzoic acid ester, (t~n aphthy 1 urethan and 
phenylurethan. 

As was reported previously linalool exists in this distillate. Besides these 
alcohols, phenylpropylalcohol and unknown secondary turpen alcohol seem to 
exist. 

In the same way, geraniol was separated from the distillate, of which the 
boiling point was at 96-wll2°C (4 mm) and this was identified as 3,5-dinitroben- 
zoic acid ester but citronellol was not identified in any way. 

The neutral substances, excepting the alcohols, were separated by trimethyl- 
borate instead of metallic sodium * And 2-acetyl-pyrrol was separated from the 
distillate as nitrogenous compounds (Cf. the sixth report). 

The distillate which does not contain nitrogenous and sulphurous compounds 
with the boiling point at 65-w75°C (6 mm) seemed to be chiefly furan compound 
and had the characteristic flavour of black tea but it could not be identified as a 
pure substance. 


(Part V.) 

The sulphurous compounds which exist in the essential oil of black tea are 
classified roughly into the following three. 

A. Gaseous compounds. 

B. Compounds with middle boiling point. 

C Compounds with higher boiling point. 

A. Gaseous compounds :—Gaseous compounds were produced in rich amount 
in the case of extracting essential oil by steam distillation. Very little quantity 
of methylmercaptan was detected which mixed with aldehydes of lower members 
and other gaseous compounds. 

B. Sulphurous compounds with middle boiling point:—These compounds 
existed partially in each distillate in case the boiling point was not higher than 
82 °C (40 mm). But chiefly these were caught in the receiver cooled at the tem¬ 
perature of — 60° C in the case of fractional distillation. In these distillates acid 
substance existed. This was produced as the result of natural decomposition after 
the distillation and seemed to be sulphonic acid. From the neufral part, the 
sulphonic acid being derived from it, sulphuric acid and methylsulphonic acid 
were obtained as oxidation products. The former seemed to be obtained from 
monomethylsulphide and the latter from dimethyl sulphide or methylmercaptan. 

C. Sulphurous compounds with higher boiling point:—These compounds 
existed in the distillates in case the boiling point was 95—144°C (4 mm). Sul- 
phonic acid and sulphuric acid were obtained as the result of natural decomposi- 



tion. As the oxidation products iron the neutral part, sulphuric acid and meth- 
yklphonic acid were obtained. The original form of the decomposed substance 
was perhaps metfaylsulphonic acid ester. In both cases of (B) and (C) thiophenes 
did not exist. The sulphurous compounds described above were produced either* 
iron China tea or Assam tea and they are probably the common ingredient of 

4 

tea leaves. 


(Part VI.) 

From the neutral part of the essential oil obtained from 1300 kg of Formosan 
black tea by steam distillation, 0.6 g of fine colourless needle crystals of nitrogenous 
compound was isolated in the distillate of 7(M8°C (3 mm). 

It melted at 92°C exactly and was easily soluble in hot watei and m almost 
all organic solvents. It especially showed a red pine wood reaction and sublima¬ 
bleness. Considering the usual analytical data it agrees most nearly to QHjON 
as the molecular formula 

' Finally it was identified as 2-acetyl-pyrrol (methyl-ct-pyrrylketon) comparing 
with the synthetic substance and furthermore pentabrom derivatives, derived from 
both were ascertained as the same substance. 
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Study of the Insecticidal Principle in the Smoke 
Produced by Combusting Insect 
Powder. (Part I.) 

(pp. 803-w805) 

By Makoto Nagasl. 

(Agricultural < humcal Department, laihoku Imperial University, "laiwan; 

Received July 10, 1940 ) 

I caught the smoke produced by combusting insect powder, which is used 
for mosquito coil, with 80 % methanol and 20 o/ 9 sulphuric acid solutions. 

After dilution the solution was distilled by steam distillation and acids, phe¬ 
nols, and neutral substances were separated from the distillate and bases from 
the mother liquor by the usual method. The yields from 1 kg j>owder were as 
follows. 


Neutral subs tames 

17 g. 

Phenolic substances 

7 g. 

Acidic substances 

2.7 g. 

Basic substances 

3.5 g. 


To examine the insecticidal power Drosophila metanogaders were put in a 
10 L. bottle which contained 0.03 g. of each fraction and observed for 5 min., 
keeping the temperature at 20°C. The percentage of those which fell down to 


the bottom were as follows. 

Neutral substances 100 

Phenolic substances 53 % 

Acidic substances 22 % 

Basic substances 0 % 


From the quantity and insecticidal power, it is clear that the neutral fraction 
is the most important principle. But the remaining parts are also considered to 
have supplementary actions. 


(Part H.) 

From the smoke produced by combusting 20 kg insect powder, 60 g of 
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phenolic substance was obtained. 

By fractional distillation, it was separated into two fractions of 121°/^ 5 mm 
and 140—148°/65rtim. 

By making derivatives of benzoate and 3,5-dinitrobenzoate, the former was 
decided as phenol. 

Also by making derivatives of 3,5-dinitrobcnzoate and aryloxy acetic acid, 
the latter was decided as o-cresol and its homolog. 


Oxi the Soil Properties in the Transitional Region of 
Steppe- and Brown Forest Soil in Manchuria. 

(pp. 809-812) 

By R. Kawashima and G. Suyama. 

. / (Agricultural Chemical I aboratory , Kyushu Imperial University 

Received July 8, 1940 ) 

In the transitional region of steppe- and brown forest soils in the western 
suburbs of Harbin, various soil properties change systematically regarding the 
increase of humidity, as already known in other countries. 

For example, in accordance with the increase of humidity, the pH-valucs 
and calcium carbonate contents diminish successively and the clay contents in¬ 
crease. 

The silica-alumina ratio and exchange capacity of colloidal clay increase in 
order. 


On the Thermobacterium Orla-Jensen. 

(pp. 813-818) 

By Hideo Katagiri and Kakuo Kiiahara. 

(Department of Agriculture, Kyoto Imperial University, Received July 8, 1940 ) 

We have never succeeded in the isolation of granulated, thermophilic and 
Mactic acid producing homo-fermenters which would be included in the thermo¬ 
bacterium-group named by Orla-Jensen. 

In the present paper, four strains of thermobacteria were isolated with fresh 
milk and sour mash by selective cultivations at about 50°. 

All these strains never attacked pentoses, mannitol or glycerol, while vigo¬ 
rous fermentations were always observed with maltose and sucrose. 

However, with galactose, lactose, inulin and starch, very different fermen¬ 
tative power was observed among these strains. Thus, it will be seen in Table 
I that these thermobacteria were classified into two species; Lactobacillus ladis 
and Lactobacillus ddbruckii, according to their potency of milk coagulation and 
the kinds of fermentable sugars; lactose and galactose. 
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Tabic I. Classification of Thermobacterium Orlk-Jensen. 


No. of 
Bacteria 

| Isolated 1 
1 from 

Milk coa¬ 
gulation 

Lactose 

Galactose 

Inulin 

Starch 

Species 

520 

Milk 

-fr 

•Hfr 

• 

0 

± 

L 

laetis var galactosus 

521 

Milk 



m- 

-Hfr 

± 

I . 

laetis var inulinus 

615 

Mash 

0 1 

0 

± 

0 

+ 

I 

delbrGcku 

616 

Mash 

0 i 

0 

I ^ 

n , 

* 

I 

delbrtickii 


The two strains of L. laotu would again divide into two varieties owing to 
the fermentability of galactose or inulin. It is interesting to note that starch was 
easily fermented by one of the L. delbrucku. 


On a new Classification of Lactic Acid Bacteria. 

(pp. 819^831) 

By Kakuo Kitahara. 

(Department of Agriculture, Kyoto Imperial University, Received July 8, 1940.) 


We succt eded in our laboratory under the guidance of Prof. Katagiri in iso¬ 
lating almost ill the known species of lactic acid bacteria which had ever been 
recorded, moreover five new species of Lactobacillus and a motile lactic acid 
bacteria named Bacterium caseolyticum were isolated by us, as already mentioned 
in the previous papers. 

In the present paper, very satisfactory classification is proposed when ten 
characteristic natures; (1) Gram’s staining, (2) form, (3) catalase, (4) manner 

of fermentation of glucose, (5) racemiase, (6) fermentable sugars, (7) reduction 
of nitrates, (8) production of mannitol or volatile acid, (9) liquefaction of gelatin, 
and motility, (10) habitat, were chosen among various kinds of factors, as is 
shown in Table I. 


Table I. The key to the species of lactic acid bacteria. 


a 


b 


Gram-positive 

Cocci 

c Without catalase 

d Decompose glucose in the 1st type of fermentation C e IL s 0 6 =2 C.ILO. 


e Without racemiase 
f fto action on maltose 
g No action on sucrose 

gg Acid in sucrose 

ff Acid in maltose 

g. No action on sucrose 
gg. Acid in sucrose 

h No action on pentose 
hh Acid in pentose and mannitol 
i. No action on glycerol. 


streptococcus (d-lactic acid formers) 

Sc crcmona Orla-Jensen 
Sc ikcrrnopkiluti Orla-Jensen 

Sf laetis (Lister) Lahnis 

Sc loclu, var. 

Enterococcus. 

Sc fiecahs Andrewes & Horder 
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ii *Aetd in glycerol. 

j, Gelatin not liquefied. . Se glyeennacem Orla-Jensen 

jj Gelatin liquefied Sc hguefa&ent Orla-Jensen 

ee With racemiase Pediococcus (dl—*dl -fd-lactic acid formers) 

f Acid in maltose Pc kenmberpi Sollied 

ff No action on maltose Pc lindneri Henneberg 

dd Decompose glucose In the 2nd type of fermentation; 

C„I Ij,0 6 =rC g TI 6 O f +CJI 6 OII -f CO s Leuconostoc (/-lactic acid formers) 

e No action on pentose Levc dextramcum (Beijennck) Hucker & Pederson 

ee Acid m pentose Leuc meaenteroidea (Cienkowski) Van Tieghem 


Leuc mesentermdcs & 
Lcuc mesenterovdes 0 
Tc Ivjuefoeiens Orla-Jensen 


True Lactobacillus. 


L lacti* Orla Jensen 


f Produce mainly mannitol from fructose 
ff. Produce mainly ethanol from fructose 
cc With catalase Tetracoccus (d-lactic acid formers) 
bb Rods 

c Without catalase 

d Decompose glucose in the 1st type of fermeniation 
e Produce 'e//-laetic acid 

f Acid in lactose (Habitat mainly animal materials) 
ff No action on lactose 

(Habitat mainly cereal materials) L ddbrGchi (Txnchmann) ITolhnd 

ee Produce dl-~ -d-lactic acid 

f No action on pentose (Habitat mainly animal materials) 

g No action on maltose T Mqaricm sp 

gg Acid in maltose 

h No action on sucrose T case/ (Orla-Jensen) Holland 

hh Acid in sucriwe L acidophilus (Moro) Holland 

ff Acid in pentose (Habitat mainly cereal materials) 
g Acid in arabmose * 

h Acid in mannitol L plan*arum (Orla Jensen) Bergey et al 

hh No action on mannitol L sake nov. sp 

gg No action on aralnnose, acid in xylose L ocykmw nov. sp. 

dd Decompose glucose m the 2nd type of fermentation 

Beta-Lactobacillus ( dl lactic acid formers) 
i Acid in raffinose, produce mannitol from fructose or sucrose 

f Acid in arabmose f brevis (Orla Jensen) Bergey et al a 

ff No action on arabmose 

g Acid m xylose L fermenlum Beijennck, a 

gg No action on xylose L betaddbtdrkn nov. sp 

ee No action on raffinose, produce ethanol from fructose 

f Acid m arabmose L t brevis 0 

ff No action on aribinose, produce acid generally in xylose L fermenlum 0 

cc With catalase Wild-Lactobaciiius (d lactic acid formers) 

d Nitrates not reduced L thermopkdus Ayers &. Johnson 

dd Nitrates reduced 

e. Volatile acid not produced L chains nov sp. 

ee Produce a large amount of volatile acid 

f Gelatin not liquefied. „ L caucus nov. sp 

ft Gelatin liquefied Bad casenlyticwn nov. sp. 

a Gram-negative Escherichia (/-lactic acid formers revealing the 3rd type of 

fermentation Ilf) « 2^jH 6 O s +C f II 6 OII + CH a COOIl + 2 00,+2 H t ) 

Ewh edt (Migula) CastpHam & Chalmers 
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On the Retting of Vegetable Fibre Materials. (Part XIII.) 

A Uteful Aerobe for the Bacterial Retting of Jute Fibre Materials. 

(pp. 832-834) 

By Hideo Katagjrj and Tosio Nakahama. 

(Department of Agriculture, Kyoto Imperial University; Received July 33, 1940.) 

An effective retting of jute fibre materials was attained by a Gram-positive, 
spore-bearing, non-motile bacillus among eleven aerobes isolated from the retting 
vats. 0 

The useful bacillus revealed similar cultural characteristics to Bacillus ful- 
minans Schrire and Greenfield. However, some physiological natures were found 
to be quite different, since indol was never produced, nitrate was not reduced 
and blood serum was not liquefied by the useful bacillus. 

Therefore the bacillus was concluded to be a new species, and it was named 
Bacillus corchoiWH. 


Exchangeable Calcium and Magnesium of 
Soils in Tyosen. III. 

(pp. 835-844) 

By Misu-Hideo. 

(Agricultural Experiment Station, Government General of Tyosen 
Received June 6, 1940.) 


Nutritive-value of Extracted Perilla-Cake as Fodder. I—II. 

(pp. 845-848) 

By Michio Goto. 

(Agricultural Chemical Laboratory, Tokyo Imperial University; 

Received July 17, 1940.) 


A Study on Bacteria of Korean. Liquor Barm. 

(pp. 849-860) 

By Y. L. Pak, M. D. 

(Keijo (Seoul) Chosen ; Received July 3, 1940 ) 

The Korean yeast (Noo-Rook) is a kind of barm that contains fermenting 
bacteria particular to Korean liquor (Sake). Some reports have already been made 
on the study of the yeast in this particular barm, yet there is no literature avai¬ 
lable regarding the bacteria contained in this barm. 
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The author Ms made a study of these bacteria and isolated 14 kinds through 
the medium of both aerobic and anaerobic cultures, and has determined their 
species from the study of their biological nature, fermenting actions, and also by 
the products found in the culture media. They are as follows :— 


1. 

Micrococcus subflavescens, No. 1, var. 

K. C. 

2. 

Mycoplana 

bullate, No. 1, " 

a 

3. 

// 

" No. 2, " 

a 

4 . 

Bacillus 

lentas, " 

n 

5. 

it 

repens, " 

n 

6. 

Micrococcus conglomeratus, " 

// 

7. 

// 

Subflavescens, No. 2, " 

f 

8. 

// 

varians, " 

ft 

9. 

Bacillus 

ambiguus, No. 1, " 

n 

10. 

H 

" No. 2, " 

n 

11. 

Micrococcus 

epimetheus, " 

if 

12. 

Erwina 

citrimaculans, No. 1, " 

if 

13. 

n 

aroidea, " 

if 

14. 

a 

citrimaculans, No. 2, " 

if 


Ober den Azeotropismus von Aethylalkohol, Kohlen- 
wasserstoff und Wasser. (I Mitteiiung.) 

(SS. 861-875) 

Von M. Simo uud T. Aizawa. 

(The Institute of .Research on Chemical Industry, Government-General of 
Taiwan, Japan Received July 26, 1940.) 


tfber den Schleim von Brasenia Schreberi , Gmel. (1) 

Die Zuckerarten des Schleims. Die Gallussaure in dieser Pflanze. 

(SS. 876-880) 

Von Hikonojo Nakahara. 

(Agrikulturchem Laboratorium , Kaiserlich Universitit, Tokio, 

Eingegangen am 5. 8 1940.) 

Brasenia Belvrebcri ist eine in alten Tekhen oder Sumpfen in der Natur vor- 
kommende Wasserpflanze, deren Bluten-knospen und junge Blatter mit Agar- 
Agar-artigem Schleime umhullt sind. Im Sommer werden die jungen zarten 
Blatter gepfluckt und hier in Japan als Zuspeise verwendet. 

Zur Analyse wird der Schleim durch Erhitzen im Autoklav verflussigt. Nach 
Abkuhlen wild die Flussigkeit mit dem Gemisch einer Kupferldsung und einer 
Seignettesalzlosurjg versetfet, das bei der Zuckerbestimmung nach Bertrand erfor- 
derlich ist, und sofort scheidet sich ein flockiger Niederschlag einer Kupferver- 
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bindung aus, den man durch ein leinenes Tuch koliert. Den Ruckstand behandelt 
man wiederholt mit Salzsaure-Alkohol und nach deni Trocknen stellt er sich als 
ein weifles Pulver mit geringem Aschengehalt dar. 

Die Analyse dieses Pulvers ergibt folgende Zahlen; 


(lalakturonsSure Anhydrtd 

22 00 % 

(lalaktan 

42.44 % 

fttannan 

14.80 % 

Rhamnosan 

11 82 % 

Araban 

7.75 % 


Nachtraglich wird hier mitgeteilt, daB in dieser Pflanze freic Gallussaure 
vorhanden 1st. 


Die Jodometrische Furfurolbestimmung. (II. Mitteilung.) 

(SS. 881-885) 

Matsukitiro IIamada und Kazuyuki Makkawa. 

(Ain deni Agriculturchcmischen Institul der Kaiserlu-hcn Kyuslm-Univcrsit'xt in 
Fukuoka; Fmgegarigen am 10. lull 1940.) 


On a Carbohydrase Acting on the Mucilage from 
Chondrus ocellatus Holmes. (II.) 

Relations of the Enzyme to Inulase, Pectinase and Gelase. 
(pp. 886-890) 

By T. Mori. 

(Department of Agriculture, Tokyo Imperial University ; Received July 26, 1940.) 


On the Fixation of Sericin of Raw Silk 

(Part IV*) Fixation by Basic Potassium Oxalatochromiate. 

(pp. 891—894) 

By Masami Oku and Ziro Hirose. 

(Irom the Fibre Chemical laboratory, Ueda Imperial College of Sericulture and 
Silk Industry ; Received July 26, 1940.) 

In this report we have studied the influence of basic potassium oxalato¬ 
chromiate solution upon the fixation of sericin of raw silk. 

The experimental results were summarised as follows :— 

1) The mode of adsorption of anionic chromium complex ion by <X- and 
/3-sericin when they were treated with basic potassium oxalato-chromiate solution 
coincides completely with the formula of Freundlich’s adsorption isotherm. 

2) ct-Sericin ^absorbs much more chromium of anionic form than does ft- 
sericin. 
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$) Sericin could be precipitated almost quantitatively from its sol state by 
basic potassium oxalatochromiate solution in the region of pH 4.7* 


(Part V.) Some Experiments accounting for the Theories of 
Fixation by Formaldehyde. 

(pp. 895^897) 

By Masami Oku 

There have been proposed many theories about chemical reactions between 
proteins and formaldehyde. The theories of fixation of sericin by formaldehyde 
shonld also be attributed to those which were presumed from the point of view 
of the studies of protein. These theories can be summarised into two classes:— 
(l) the formation of methylene compound, (2) the formation of addition compounds 
by the reaction of amino group of protein by formaldehyde. In the former case, 
the reaction should be carried out through condensation, splitting some molecules 
of water. 

In this experiment I have fixed sericin by formaldehyde mixed with hydro¬ 
chloric acid or sulphuric acid ol certain definite concentration which acts as de 
hydrating agent. The degree of fixation of sericin attained its maximum point 
when 0.5 o/ 0 formaldehyde with 2.0 o/ 0 HC1 or H 2 SO< was used. When fixed 
with formalin alone, the degree of fixation was considerably inferior. 

From this experiment the fixation of the sericin of raw silk by formaldehyde 
should be attributed to the formation of methylene compound through the con¬ 
densation reaction between amino-groups of sericin and formaldehyde. But the 
structure of methylene compound thus formed could not be determined in this 
experiment. 


Qn the Stimulant for Cane Sugar Formation in Plants (VII.) 

(pp. 898— 900) 

By Tetutaro Tadokoko and Masao Nisida. 

(Hokkaido Imperial University, Received August 7, 1940 ) 


Ober den Proteingehalt dee Getreide-chennichs unter 
den verschiedenen Kulturumstanden. 

(SS. 901 -w 904) 

Von Tetujiro Ohara. 

(Tokyo Nogyo Kyotku Senmongakko. Emgegangen am 12 8 1940.) 



.. .Vo*. 1# 


October 1940 


No. 10 



ABSTRACTS 

from 

TRANSACTIONS published in JAPANESE 

(Pages refer to the Japanese originals of this volume unless otherwise noted,) 


Enzymatic Studies on Exuvial Fluid of 
Bombyx Mori L. (Silkworm) 

(pp. 905—909) 

Part I. Detection of the Enzymes in the Exuvial Fluid. 

By Yasuji Hamamura, Senji Iida and Minoru Otuka. 

(Kyoto Koto Sansi Gakko • Received August 15, 1940) 

We found protease, invertase and amylase in the exuvial fluid of silkworms 
and did not find lipase and tyrosinase. The exuvial fluid has hitherto been be¬ 
lieved to exert only mechanical action at moulting, but our detection of enzymes 
therein suggests that the exuvial fluid acts not only mechanically but also enzy¬ 
matically on an inner part of the old skin of silkworm at moulting. 


Part II. On the Chitinase. 

By Yasuji Hamamura and Yasusuke Kanehara. 

We found chitinase in the exuvial fluid and glucosamine in the water extract 
of the exuvia of silkworm. This fact shows that the chitinase in exuvial fluid 
acts on the chitin material of the exuvia at moulting. 

The optimum pH of the chitinase action was found to be 8.2 and the optimum 
temperature 50°C. 
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, Znr Kenntnis von 6rMtro-derivat«n des Sterins. 

(Zuckerrohrwachs. VI. Mitteilung.) 

(SS. 910-916) 

Von T. Mitui. 

(Aus d. Agrikulturchem. LabjraWlum der Kaiscrl. Univcrsitat Kyoto; 

Eingegangen am 18. 8. 1910 ) 

Reduktion von 6-Nitro-steroid. 

Nach Windaus 05 wird 6-Nitro-cholesteryl-acetat mittels Zinkstaub und Eisessig 
u&nlttelbar In 6-Oxo-cholestanyl-acetat reduziert. 

Es 1st dem Vcrf. gelungen, das Z wise hen prod ukt dieser Reakllon zu erhalten. 
Uurch Behandlung mit Zinkstaub und Ather Eisessig (1 :1) eragab 6-Nitro-chole¬ 
steryl-acetat eine Substanz vom Schmp. 199°, die bei weiterer Reduktion mit 
Zinkstaub und Eisessig in 6 Qxo-cholestanyl-acetat (Schmp. 128° ; />-Nitro-phenyl- 
hydrazon: Schmp. \±i*) ubergefuhrt wurde. 

Aus 6-Oxo-cholestanyl-acetat wurde mit Hydroxylamin sein Oxim hergestellt, 
das bei 200° schmolz und mit dem oben gewonnenen Zwischenprodukt identisch 
war. Nun ist es klar geworden, daB die Reaktion wie folgt verlaufen ist. 

6-Nitro-cholesteryI-acetat -► 6-Oxo-cholestanyl acetat-oxim 

-► 6-Oxo-cholestanyl-acetat. 

Bei der Reduktion des G Nitro-sitosteryl-acetats sowie des G-Nitro stigmasteryl- 
acetats wurde ganz analog als Zwischenprodukt das Oxim des 6-Oxo-sitostanyl- 
acetats (Schmp. 136°) bzw. des 6-Oxo-stigmastanyl-acetats (Schmp. 172°) erhalten. 


Isomerisieren von 6-Nitro-steroid mittels Alkali. 


Wenn man 6-Nitro-cholesten mit Methanol KOH oder 5 % Na-Methylat 
behandelt, so geht es in eine alkalilosliche Substanz uber. Der beim Ansauern des 
Reaktionsgemisches auftretende Niederschlag wurde aus Methanol umkrystallisiert, 
dabei schied sich eine Substanz vom Schmp. 113° aus. Die Analyse dieser Sub¬ 
stanz erbringt die Formel C.vH^O.N, ist also ein Isomer des Ausgangsstoflfes. 
Ihren Eigenschaften nach muB sie die folgende Struktur besitzen. 


CII 3 

/\L 


CH, 


Vnn-o 


Cl I, 

A 
/ 
A, 

CH, 


CH, 


Dieselbe Substanz kann man aus 3 Chlor-6-nitro-cholesten durch die glelche 
Behand.ung gewinnen. 



*®fc KUt 




* Aus 6-Nitro-rchoIestcryl-aqetat sowie aus 6-Nitro-cholesteryI-propionat durch 
Alkali-Behandlung wurde eine analoge Substanz vom Schmp. 152° erhalten, deren 
Dcrivate sind: 

Acetat Schmp. 96.5° C^H^O N 

Benzoat Schmp. 175° C 

771 -Dinitro-benzoat Schmp. 158° C 8 |H 47 OgN 3 

Aus 6-Nitro stjgmasteryl-acetat durch Alkali-Behandlung wurde die Substanz 
vom Schmp. 91—93° gewonnen. 

Schrifttum. 

Wtndaus: Bcr , 3S, 3754 (1903). 


Oxydationsversuche mit Zuckenl-ohrsitosterin II. 

(Zuckerrohrwachs. VII. Mitteilung.) 

(SS. 917—492) 

Von T. Mitui. 

(Aus d. Agrikulturchem, I,aboratorium der Kaherl, Universitat Kyoto; 
Eingegangen am 18. 8 1940.) 


Wie in der II. Mitteilung berichtet wurde, hat der Verf. aus dem Oxydations- 
produkt des Zuckerrohrsitosteryl-acetat-cJibromids ein neues “Oxyketon” (Schmp, 
114°) gewonnen. Nach weiteren Untersuchungen konnte er seine Struktur sicher 
stellen. 

Durch die Clemmensen-Reduktion des Oxyketons hat der Verf. eine Oxy-» 
verbindung vom Schmp. 132° (Acetat: Schmp. 120°) gewonnen und als 3 Oxy- 
nor-sitosten angenommen. Inzwischen hat er 3-Oxy-nor-sitosten aus 3-Oxy- 
cholensaure auf folgende Weise synthetisiert, 

3 Oxy-J 5 -cholensaure —► 3-Acctoxy-cho|ensaure-metbylester— Diaihyl.Mg.j 
—► 3-Oxy-cholensaure-diathyl-carbinol (Schmp. 160—163°; Dichlorid: Schmp. ii6° —► 

Nor-sitosten : Schmp, 66 — 67°)- Essiganhydrid bei 0° -► 3 Acetoxy-cholensaure-diathyl- 

carbinol (Schmp. 129.5° - Essiganhydrid bei 100° -► 3 Acetoxy-J 5 .23.24-nor-sitostadien : Schmp, 

117°) - Thumylchlorid —► 3-Acetoxy-choIensaure-diathyl-carbinol-chlorid (Schmp. 

130.5°)-Na-n Propylat -► 3-Oxy-nor-silObiilfl (I) (Schm p. 134.5°; Acetat .S chmp. 137°) 



-Pt Oj+i Mol H, — ► 3-Oxy -nbr-sitostan 

(Schmp, 131—132° ; Acetat: Schmp. 131°) 
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Beim Vergleich dieses synth. 3-Oxy-nor-sitosten mit dem Reduktionsprodukt 
des Oxyketons ergab sich, daS die beidea Substanzen nicht identisch sind. 

Hiermit wurde 3-Oxy-nor-cholesten-24-on und sein Derivat aus 3 Oxy-cholen- 
saure hergestellt. 

3-Acetoxy-choleasaure -— Thiouyichiorid —► 3-Acetoxy-cfeclen$aure-chIorid- 

NHjOil — ► 3-Acetoxy-cholensaure-amid (Sehmp. 2i0~-2i2 e ) — - l>Uuhyl • Mg • J —► 3- 

Ox^nor-elloketen-24-on (//) (Sehmp. 114° bei 90° Sint.; Acetat: Sehmp. 167—*68°)-Clem- 

raensen-Reduktion -► 3-Oxy-nor-cholesten (Sehmp. 132° ; Aoetat : 120°) 



HCX\/\/ 

(II) 

Durch eine Mischschmelzprobe dieses synth. 3-Oxy-nor-choIesten-2 1-ons mit 
dem oben erwahrten neuen Oxyketon konnte ihre Identitat bestatigt werden. 
Weiter wurde 3-Oxy-nor-cholesten durch die Clemmensen-Reduktion des synth. 
3-Oxy-nor-choIesten-24-ons erhalten, das auch mit dem Reduktionsprodukt dcs 
auS Sitosteryl-acetat-dibromids erhaltenen neuen Oxyketons identifiziert wurde. 
Dieses 3-Qxy-nor cholesten wurde auch noch aus 3-Oxy-nor-choksten-25~on durch 
die Clemmensen-Reduktion erhalten. 

Auf Grund dieser Ergebw^e wurde festgeM/t , dafi die Strukiur des neuen Oxy¬ 
ketons vom Sclttnp. 114.6° zweifollos 5- Oxy~no r-chofeaten- 24-on (II) ini. 


The Physiological and Chemical Function of Potassium in 
Plants, with Special Reference to the Behavior of 
Potassium in Growth and Maturity. 

(pp. 925-938) 

By Kisaburo Shibuya and Takas) ii Torii. 

(Taihoku Imperial University; Received August 7, 1940.) 


Exchangeable Calcium and Magnesium of 
Soils in Tyosen. IV. 

(pp. 933~948) 

By Misu-Hideo, 

(Agricultural Experiment Station, Government General of Tyosen; Received Jane 1940-) 
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On the Selection of Grape Varieties for Wine Making. 

(Part 3.) 

(pp. 949 ~ 662) 

By Zenbei Kawakami and Takasi Hukinbara. 

(Iwanohara Vineyard; Received August 26, 1940.) 

The present study is the continuation of previous work reported by Hw 
Kawakami and S. Masumiya and Z. Kawakami and T. Hasegawa. 

The grapes used in the present experiments are known varieties and crosses 
of European and American origin besides new crosses obtained by Z. Kawakami 
in Iwanohara vineyard, Niigata Prefecture. They are as follows:— 

a) Twenty-six known varieties of foreign and three Japanese native varieties 
are as follows :— 

Hartford. Campbell Early. 

Big Extra. Telegraph. 

Zinfandel. Cot a que Verte. 

Bailey. Beacon. 

W. B. Munson. Mills. 

Hybrid France. Aomori and Sibu native grapes. 

Mataro. Merlot. 

Herbement. Unkown Spec. No. 1. 

Perry. Chasselas De Fontainebleau. 

Sanjyaku. Kosu. 

b) Thirty-five Z. Kawakami’s new crosses are as follows:— 


No. 

3 Big Extra. 

No. 

7 

Extra Folle. 

No. 

55 Bailey Alicante A. 

No. 

56 

Bailey Alicante B. 

No. 

69 Beacon Alicante. 

No. 

1 

Bailey x Zinfandel. 


No. 2682 Campbell Early x Highland. No. 3986 Muscat Bailey A. 

No 4021 Bailey x Muscat Hamberg. No. 4031 Muscat Bailey B. 

No. 4083 Bailey x Muscat Hamberg. No. 4131 Black Queen. 

No. 4176 Bailey x Chasselas Cioutat. No. 41S3 Bailey x Muscat Hamberg. 

No. 5778 Adirondack x No. 7 Extra Folle. 

No. 5788 Adirondack x No. 7 Extra Folle. 

No. 7709 Campbell Early x No. 7 Extra Folle. 

No. 7431 Carman Alicante. No, 7788 Beacon x No. 56 Bailey Alicante B. 
No. 7791 Beacon x No. 56 Bailey Alicante B. 

No: 7852 Black Hamberg x No. 56 Bailey Alicante B. 

No. 7875 Beacon x Folle Noire. No, 7<S79 BaileyxFoile Noire. 

No. 7882 Bailey x Folle Noire. No. 7889 Bailey Alicante Bx Beacon. 

No. 385 Niagara x Brilliant. No. 413 Rose Queen. 

No. 4123 Bailey x Queen. No. 4123 Gold Queen. 

No. 4126 Bailey x Golden Queen. No. 4600 Verderlho x Golden Chasselas. 

No. 6421 Red Millennium. No. 6952 Lady Washington x Sanjyaku. 

Rose Cioutat. White Bailey. 


Unknown Spec. No. 3. 
Cottage. 

Carman. 

Ives. 

Concord. 

Jack. 

Muscat Hamberg. 
Niagara. 

Gold Queen. 
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Z. ^aw4t«W*i’s pew crisps -arc generally better than, the existing, varieties 
in colour, but require more investigation as to taste and fragrance. 

(1) H. Kawakami and S. Masumiya: This J«Wr., t4, 1437 (1938). 

(2) Z, Kawakami and T. Hasegawa: This Jour,, 15 , 1149 (1939). 


On Ascorbic Acid Formation in Plant and 
Animal Bodies. VI. 

(pp. 963—964) 1 

By Tetutaro Tadokoro and Masao Nisid a. 

(Hokkaido Imperial University; Received September 5 , 194') ) 


Experimented Untersuchungen iiber die Wirkung 
von Radium und Rontgenstrahlen auf 
die Garungsmikroorganismen. 

(SS. 9)5-978) 

Von Mituo Si mo. 

(The Institute of Research on Chemical Industry, Government-General of Taiwan, 
Received September 16, 1940 ) 


On the Pentose-fermenting Lactic Acid Bacteria. 

(pp. 979-984; 

By Mamoru Iwasaki. 

(Agricultural Chemical Lal>oratory, Tokyo Imperial University; 

Received Sept. 12, 1940.) 

Two new varieties of lactic acid bacteria, which ferment xylose vigorously, 
forming lactic and acetic adds in the yields of 85—96^ against the pentose used, 
were isolated. The ratio between the quantities of both acids produced was lactic : 
acetic=i58 — 59 : 41—42. Various conditions fof the industrial application of the 
fermentation were studied. The bacteria were classified as folibws: 

Lactobacillus pentoaceticus var. magnus, nov. var. 

Rods: Slender, 0.7-^0.9 by 3—4 microns, occurring singly or in pairs. 
Non-motile. Spore not formed. Gram positive. 

Broth: Carbohydrates necessary for growth. Bouillon or yeast extract: 
scanty. Wort or Koji-extract: Turbid within 2 days. Clears with somewhat 
slimy sediment and thin pericle, 

Gelatin: No liquefaction. Koji-extract or wort gelatin stab t Abundant deve¬ 
lopment in stab and slight surface growth. Gas formation. 
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Agar: Kojl-extract or > wort agar slant j Narrow, whitish, somewhat trans¬ 
lucent. 5 

Litmus milk : Acid, without coagulation. 

Nitrite reduction: negative. 

Catalase not produced. 

Temperature relations: Opt. for growth, 33—35°C. Opt. for acid formation, 
31—'33°C. Killed in 10 minutes at 65°C. 

Acid formed from xylose, arabinose and fructose vigorously; from glucose, 
galactose and maltose moderately; from raflfinose, mannose and lactose feebly. 
Saccharose, inulin and mannitol not fermented. Abundant volatile acid formed 
from xylose, arabinose and fructose. 

Gas from fructose, glucose, mannose, galactose, raflfinose and maltose. No 
or slight (if any) gas formation from arabinose and xylose. 

Inactive lactic acid and acetic acid formed from xylose in the proportions of 
58—59 : 41—'42, and with the yields of 85—93# against the sugar consumed. 

Mannitol formed from fructose. 

Microaerophilic. 

Source: Isolated from Cblocasia antiquorxvm 9 Schott. 

Lactobacillus mannitopoeus var. fermentus, nov. var. 

Rods: Short, 0'.6 —0.7 by 3.2 —1.5 microns, occurring sometimes singly, but 
mostly in pairs or chains. Non-motile. Spore not formed. Gram positive. 

Broth; Carbohydrates necessary for growth. Bouillon or yeast extract: 
scanty. K<~»ji extract or wort: Tuibid with thin pericle and heavy sediment. 

Gelatin : Not liquefied. Koji extract or wort gelatin stab : Good growth on 
surface as well as in stab. Gas formed. 

Agar: Koji extractor wort agar: Filiform, milky white, somewhat shining. 

Litmus milk : acid, without coagulation. 

Nitrite reduction: negative. 

Catalase not produced. 

Temperature relations: Optimums for growth, 31— 33°C; for acid formation, 
28°C, Killed in 10 minutes at 60°C. 

Acid formed from arabinose and xylose abundantly, from glucose, fructose, man¬ 
nose, raflfinose, saccharose, maltose, galactose, lactose and a-methyl-glucoside mode¬ 
rately. Abundant volatile acid from arabinose, xylose and lactose. Inulin and 
mannitol not fermented. 

Abundant gas from fructose, glucose, raflfinose, saccharose anci maltose. No 
or shight (if any) gas from pentoses. 

Inactive lactic acid and acetic acid formed from xylose in the proportion of 
59:41, and with the yields of 90—96# against the sugar consumed. 

Microaerophilic. 

Source: Isolated from the fermented mash of Shao-hsing-chiu. 
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Studies on the Production o i Acetone and 
Buthanol by Fermentation. 

(pp. 985-1006) 

By Sinji Doi and Takeo Yamada. 

(Agricultural Chemical Laboratory, Tokyo Imperial University, 
Received September 13, 1940.) 


On the Chemical Composition of Loquat. 

(pp. 1007—1011) 

By Tasuku Hiding. 

(Chenical Laboratory, Hirosiroa Higher School, Received September 16, 1940) 


On the Production of 2,3-Butylene Glycol by 
Fermentation. A Supplement to Part I. 

(A Method for the Industrial Utihzarion of Pentose). 

(pp. 1012-1014) 

By Kin-ichiro Sakaguchi, Mareyuki Ohara and Susumu Kikuti. 

(Agricultural Chemical Lai moratory Tokyo Imperial University, 

* Received September 6, 1940 ) 

In the previous paper the authors reported that 2,3-butylcne glycol could 
be prepared technically through the fermentation process by the use of several 
strains of bacteria isolated by them. Saccharose, fructose and xylose have been 
used as raw materials in the present work. The yields of the glycol and ethyl 
alcohol against the sugars consumed have been found to be as follows: 


Sugars used 

The Yields of 

Sugars used 

The yte ds of 

Butylene glycol 

Eihyl alcohol 

Butylene glycol 

Ethyl alcohol 

Xylose a 

27 03# 

15 65# 

Fructose 

24 57# 

10 92# 

b 

25 73 

12 31 

Saccharose 

26 27 

9 34 

c 

27 46 

14 65 

tllucose 

29.51 

12 23 


From the results shown above, it is obvious that those sugars can also serve 
as raw materials for the production of the glycol. Various quantities of ethyl ah 
cohol to the extent of about one half of these of the glycol are obtained as by¬ 
product. 







VoL 14 


November 1940 


No. 11 


Bulletin of the Agricultural Chemical Society of Japan. 


TRANSACTIONS 

Studies on Vitamin 6 2 Complex. 

VII.—The Rat Growth Factor in Liver Filtrate, with 
Evidence for its Multiple Nature.* 

By Ume Tange and Hide Sasaki. 

(Received October 23, 1940 ) 

In a previous paper, 05 one of us (U.T.) reported that the rat growth-promoting 
factor (or factors) in liver filtrate showed great resemblance in properties to factor 
~W of Frost and Elvehjem cs; . 

Recently Jukes 00 and Wooley et a/S 40 have demonstrated that the “ chick 
antidermaHhs factor” is probably identical with pantothenic acid, which has been 
investigated by Williams and co-workers 00 . But Hoffer and Reichstein,^ and 
Subbarow and Hitchings 00 have also indicated that the rat filtrate factor is probably 
pantothenic acid. Edgar et have reported that their liver filtrate factor has 

at least three components. 

Thus it has been shown that the so-called u filtrate factor ” contains several 
components which are required for normal growth of rats. 

This paper is concerned with the study of the rat growth-promoting substance 
contained in the different highly purified fractions obtained from liver filtrate. 

Experimental. 

Since we have found that sucrose is a better constituent for basal rations in 
■the study of vitamin B 2 complex than are starches which contain some of the 
factors, the basal ration employed in the present experiments is changed in com¬ 
position from that previously used, as follows: 


Purified fish protein 20# 

Sucrose (pharmacopeia Japonica), 70# 

Butter fat 5 

Agar-agar 1 

McCollum's salt mixture 4 


* This paper was presented at the Scientifc Meeting of I, P. C, R,, June 14, 194a. 
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supplemented dally with 26 y]df vitamin B, (synthetic Bj cmor-hy<irodfI6ri(fe), 30 y 
of flavin,* 1 mg of nicotinic acid, and 2 drops* weekly of biosterin as vitamins A. 
and D. At the end of 3 weeks they were given daily, in addition to the above. 
Supplements, 20 y of crystalline vitamin B # and an adequate amount of various liver 
fractions under investigation. The* growth sate * of the animals was observed for 
periods of at least six weeks. 


MatHODS. 

Preparation of liver extract fractions* 

3 liters (lcc = 10g of fresh beef liver) of methanol extract 0 * of raw liver, 
which has an acid reaction and is of a pale green-yellowish colour, was treated 
twice with 200 g portions of acid clay to remove flavin and inert substances which 
might interfere with further purification of the filtrate. The filtrate from acid clay 
adsorbates was neutralized with NaOH, and concentrated to viscous consistency in 
vacuo; then methanol was added until no further precipitate occurred. After 
standing several hours to allow the precipitate to settle, the clear solution was 
decanted, and the solvent was removed by 
distillation under reduced pressure. This 
methanolrsoluble fraction was used as the 
starting material for all the experiments. 

A portion of this material was kept for 
assay. The feeding results are shown in 
Fig. 2 (a). The remaining portion was 
further evaporated under reduced pressure 
to syrupy consistency, and then repeatedly 
extracted with acetone containing 10% of 
water. The acetone extract was distilled 
under reduced pressure and water added 
to make 1 cc equal to 100 g of fresh liver (fraction A). Feeding the material at 
the level corresponding to 10 g of fresh liver brought about normal growth (Fig. 

2 (b)). 

From the results shown in Fig, 2 (a) and (b), it appears evident that the active 
principle in methanol-soluble fraction is almost completely extracted with aqueous 
acetone. 

The procedure employed for the concentration of the active substances is illu¬ 
strated in Chart I. 

The results shown in Fig. 3 (a) and (b), indicate that charcoal eluate (fraction 
B) contains about one-half of the original activity, whereas charcoal filtrate, about 
one-fourth. 


* Flavin was prepared from dried egg white powder by the method described in a previous paper 
(Sc. Pap. I.P.C, R if 33 (193*), 39)* 



Fig* 1. Average growth carves of rats o» 
det without liver 6ltrate» coutral ration. 

The figures in pirentheses indicate the 
number of rats in the experiments. 
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F g 2 Average growth curves of rats on control ration, supplemented 
w th CH3OH solub’e tVactW (a) and with fraction A (b) 

The figures m parentheses ind cate the number of rats in the ex¬ 
periments 


Chart I. 

Steps in the concentration of the growth-promoting substances in liver extract. 

CIT^OIl-soluble fract on 
(F g 2 (a)) Concent¬ 
rate Extract w th ace¬ 
tone. 

4 


4 

Residue (inactive) 


4 

Acetone extract Fvaporate 
m vacuo, and take up m 

np 

4 

HoO insoluble residue (in¬ 
active) 


1 

Aqueous soluton (fraction 
A, F g 2 (b)l Adjust 

to pH withHjSf> 4 . 

Treat six successive t mes 
w th charcoal 


4 

Charcoal filtrate (active, 
Fg 3 (b)) 

4 

Charcoal adsorbate. Flute 
w th ethanol con- 

ta n ng 0 1% pyr d ne 

4 

Eluted charcoal (inactive) 

V 

4 

Alcohol 'c eluate Fvaporate 
m vacuo D ssolve in 

H t r > ? and add pho pho- 
tungst c ac d in \% 1 

4 

Precipitate (Inactive) 


X 

Phosphotungstic ac d filtrate. 
Neutralize with saturated 
Ba(OH) 


Ba phosphotungstate (in- Filtrate (fradTpn B, Fig. 

active) 3 (a)) 


During the course of the procedure some attempts were made to ascertain 
further properties of the “ rat filtrate factor ”: 

Mercury precipitations 50 cc of fraction A was diluted with water and a 
solution of about 20# mercury acetate added until no further precipitate occurred. 
After standing overnight, the precipitate was centrifuged, the filtrate was treated 
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with H,S to remove mercury, and the sulphide filtered off. The filtrate was neut¬ 
ralised with NaOH, evaporated in vacuo, and evolved in water and tested on rats. 



Fig 3. Average growth curves of rats on control ration, supplemented 
with charcoal eluate (fraction B) (a), and with charcoal filtrate (b). 
The figures in parentheses indicate the number of rats m the ex¬ 
periments 


The mercury precipitate was suspended in water acidified with H 2 S0 4 , and 
Hg was removed by means of H*S. The remaining material was treated as above 
and assayed on rats. 

The mercury filtrate was found to have a growth-promoting activity approxi¬ 
mately equal to that of fraction A, while the 
precipitate appeared inactive (Fig. 4). 

Acid-ether extraction.— This procedure 
was carried out with the object of purification 
and isolation of the factor or factors. In the 
experiment by Jukes CJ ° and Wolley ct al., C4) 
it is stated that pantothenic acid is extracted 
from the acidified aqueous solution of the 
liver filtrate with ether. Hoffer and Reich- 
stein 00 , ancf Subbarow and Hitchings^ have 
demonstrated that the fraction extracted with 
add-ether is in all probability pantothenic 
acid and is a component of the rat “ filtrate 
factor.” Furthermore, it is indicated that pantothenic acid is very labile to alkali. 

In our studies on this subject, the following procedure was undertaken.— 
Charcoal eluate (=50 cc of fraction A) was dissolved in an equal volume of water, 
adjusted to pH 2.5 with H 2 SO 4 and extracted continuously with ether for 72 hours. 
The ether was changed And the extraction continued for further 90 hours. Tested 
on rats, it was observed that the first ether extract contained about one-half of 
the activity present In the starting material, the sefcond a very slight amount, and 
the residue about one-half. 

A portion of the first fraction of the add-ether extract was evaporated under 



Fig. 4 . Average growth curves of rats on 
control ration, supplemented with mercury 
filtrate or with the precipitate. 

The figures m parentheses indicate the 
number of rata in the experiments. 



reduced pressure, and was dissolved in 5^ NaOH. The mixture was heated on 
water-bath for 2 hours, cooled and neutralized with HC1. There was no appre¬ 
ciable activity in the material thus treated when fed at the level equal to 20 g 
(or more) fresh liver (Fig. 5). It was, therefore, assumed that pantothenic acid 
was destroyed in this treatment. 

The acid-ether residue was also heated in the same manner as above in the 
presence of 5^ NaOH. The neutralized substance showed slight growth activity 
when given to rats (Fig. 6). 

Acetylation. — A portion (=50 cc of fraction A) of the filtrate, after precipi¬ 
tation with mercury acetate, was evaporated to dryness under reduced pressure 
and taken up in a mixture of 15 cc 
of pyridine and 65 cc of acetic un¬ 
hydride. The solution was allowed to 
stand at room temperature for several 
days. The reaction mixture was eva¬ 
porated in vacuo and the residue was 
neatly soluble in chloroform (the in¬ 
soluble residue appeared to be inactive). 

Into the chloroform solution an equal 
volume of water was added and shak¬ 
en, and tfo chloroform layer was sepa¬ 
rated from the aqueous layer. 

Chloroform layer.— This was evaporated and hydrolized with N/ 10 sodhim 
methoxide, standing at room temperature overnight, and then neutralized with 
HC1. This was concentrated under reduced pressure and prepared for assay. 

Aqueous layer.— This was evaporated and hydrolized with Nj H) sodium 
methoxide as above and tested on rats. 
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/ Add residue AAdd extract 
(-5g fresh liver)/ (= 5 g fresh hver) 

' Acid-ether ext. Acid-ether reaidue 

(=20g fresh bver^ f (=20g fmh liver) 

Fig 5 Growth curves showing the effects of acid-ether 
extract and residue supplements. 

The figures in parentheses indicate the member of 
rats in the experiments. 
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Fig 6 . Growth curves showing the effect of ac*d-ether extract and residue, and 
* of both fractions hfeated with alkali. 

The figures in parentheses indicate the number of rats in the experiments. 

The hydrolized fractions of both chloroform and aqueous layers stimulated 
the growth of rats as seen in Fig. 7_, while the unhydrolized fraction produced only 
a very slight response. -'•n 






Fig. 7 . Growth curves of rats on control ration, supplemented 
with acetate and its hydroli ed fractions. 

The figures in parentheses indicate the number of rats in the 
experiments. 


Discussion. 

Recently several investigators 0 '* 7 *** 1 * 0 have reported evidences for the essential 
nature of pantothenic acid in the nutrition of the rat. In the concentration of 
pantothenic acid from the liver filtrate, acetylation and acid-ether extraction have 
been used as steps in the procedure. Wooley et alS& have used this method in 
the concentration of the “ chick antidermatitis factor ” or pantothenic acid. Hoffer 
and Reichstein, 00 and Subbarow and Hitchings' 75 have evidence indicating that 
pantothenic acid is the active component of their ether extract. Lunde and 
Kringstad c ‘° have stated that factor W is not extractable with acid-ether and that 
this factor can be differentiated from pantothenic add. 

We have separated two fractions by acid-ether extraction and believe that 
the factor in the ether extract is probably pantothenic add and the factor in the 
residue is factor W of Frost and Elvehjem. c2D The growth rate was significantly 
greater when both fractions were given together than when each fraction was 
administered alone. This supplementary effect of the acid-ether extract and the 
residue suggests that pantothenic acid is responsible for growth-promoting function 
of liver extract, but for the maximum growth at legist one other factor (factor W ?) 
is required. This finding agrees with the results of Hoffer and Reichstein, 00 and 
of Black, Frost, and Elvehjem, cl2) working with liver filtrate. The typical growth 
response is shown in Fig. 5. 

It should be remembered that our experiments have been confined to rats and 
we are therefore unab’e td demonstrate the identity of our factor with pantothenic 
add, which is probably the u chick antidermatitis factor.” However, our liver filtrate 
factor shows great similarity in properties to both pantothenic acid and the growth 
factor termed factor W. Final proof as to the relationship of these factors must 
await further study. 


Summary. 

i v . Procedures are described for the concentration of the rat filtrate factor 
complex. 
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2. This complex is not adsorbed by wid clay; it is, however, adsorbed by 
large amount of charcoal, from which the active substances are eluted with 90^ 
•ethanol containing 0.1 pyridine. 

3. The factor (or .factors) is not precipitated by either phosphotungstic acid 
•or mercury acetate. 

4. It is not inactivated by acetylation; mild hydrolysis of this material pro¬ 
duces a good growth response, the unhydrolized substance, however, possesses 
only slight activity. 

5 The supplementary effect of the acid-ether extract and residue suggests 
that in addition to pantothenic acid, the rat requires an additional factor (factor 
W ?) for the normal growth. 

We wish to express our deep gratitude to Prof. U. Suzuki and Prof. B. Suzuki 
ior their advice and encouragement throughout this work. We gratefully acknow¬ 
ledge Dr. F. Inukai's gift of a large amount of liver extract and are also indebted 
<to Miss Sizuye Otsuka for her willing help in feeding the animals and preparing 
the materials, 
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On the Formation of £-Ethylene-Oxide-ct, £-Dicar- 
boxylic Acid by Moulds. Part V. 

(pp. 1015~1016) 

By Kin-ichiro Sakaguchi and Tatuitiro Inoue. 

(Agricultural Chemical Laboratory, Tokyo Imperial University, Received October 33, 1940 ) 

Acetic and <f/-lactic acids were identified among the metabolic products from 
glucose by Monilia formosa°> beside /-ethylene-oxide a-, ^-dicarboxylic, citric and 
succinic acids which were already reported to be formed^. Fenton's reaction C8> 
which is characteristic of tartaric acid, was also given by an ether insoluble residue, 
but the isolation of the acid responsible for the reaction was not accomplished. 

Literature 

(1) K Sakaguchi and T Inoue This Jpurn. 13, 241, (1937), 

(2) K. Sakaguchi, T Inoue and S Tada This Journ |4, 366, (1938) 

(3) Fenton Zeit f Anal Chem 2t, 123 


On Lactose-fermenting: Yeast. 

(pp. 1017^1037) 

By Motokiti Hongo. 

(Agricultural Chemical laboratory, Tokyo Imperial University, Received September 19, 1940 ) 


t)ber Nutzbarmachung des Vitamins C aus dem 
Pflanzenreich in Taiwan (IV. Mitteilung). 

Uber die Reaktionen zwischen Ascorbinsaure und MgO. 

(SS. 103810*40) 

Von Ryo Yamato und Takeshi Hara. 

(Agrikulturchemisches Laboratonum, Taihoku Kaiserliche Umversitflt, Taiwan, 

Emgegangen am 9 10. 1940 ) 

Wir haben festgestellt, dass reine Ascorbinsaure in wassriger Losung mit 
MgO fan Molekulargewichtsverhaltnis 1 : 0.5 zu dem Salz gefuhrt werden kann r 
welches den Mg-Gehalt von 6.69 # zeigt (als (C 8 H 7 0 6 ),Mg 6.49#), [ctjg® 
+ 96.5°; und im Molekulargewichtsverhaltnis 1 : 40 oder mehr zu einem uni os- 
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lichen Verbindungskorper gefuhrt und von diesem Korper unter Zusatz von Saure 
wieder zu einer Losung zuruckgefuhrt werden kann. Von dieser Ldsung iso- 
Herten wir die I£rystalle der Ascorbinsaure. 


Biochemical Studies on a Nutritional 
Yeast Preparation. 

(pp. 1041-1044) 

By Tetutaro Tadokoro and Naomoto Takasugi. 

(Department of Sc ence, Hokkaido Imperial University; Received October 3, 1940 ) 


On the Cellullose Analysis and Bleaching Methods 
of Cellulose Materials. Part III. 

Modified Method for New Cellulose Estimation 
by Bleaching Powder. 

(pp. 1045-1056) 

By Sin~iti Honda. 

(Kyoto Imperial University, Received October 19, 1940 ) 

In the previous papers the present author had modified Jenkins and Norman’s 
cellulose estimation method with bleaching powder 01 and as to the original me¬ 
thod, they reported that f he bleaching powder procedure was more advantage¬ 
ous aitd excellent than the NaOCl procedure. These results were also shown in 
the previous paper. 

The present authoi tried to omit the so-called neutral treatments with NaOCl 
and '<*>% NaiSO . This idea is conformable with the experimental results of Norman 
and Shrikhande r) , that hemicellulose as well as cellulose combined with lignin, 
and the neutral tieatments with NaOCl and Na^SC^ w r as not effective for elimi¬ 
nation of hemicellulose. In the present paper, it is shown that the elimination of 
neutral treatments gave no serious effects for the analytical purpose as shown in 
Table I. Thus the piocedures of the analyses were much simplified. 


Table I. Comparison of analysis by various methods with 
bakkoyanagi (Salix Caprea L). (Oven dry state.) 


^ ' ^ Jvlelhod of chlorination 

Gasous state. 

Liquid state (State of solution.) 

s. Procedure of 

N Analysis 

Component 

Modified pro¬ 
cedure of 

NaOCl-Met hod 
(Jenkins & Norman's) 

Bleaching Powder Method 
(author's method) 

Cross & Be- 
van’s Method. 

Previous 

Improved 

Previous 

Improved 


procedure 

procedure 

procedure 

procedure 

Total cellulose (%) 

54 95 

47 68±0.66 

53 51±0 41 

55 6%±0 32 

57 26db0 66 

fcllulose (ash-free) {%) 

37 27 

39 88 ±0 16 

39 39dL0.26 

39 26±0 41 

39.55±0 41 











In total oellulose j— 
tf-celluloae {%) 

(jf-cellulose ash {%) 

^-cellulose (%) 
p-ceHu’ose (%) 

67.83 

32.16 

83 59±L02 

0.36 

16 05 

73.39 ±0.16 

014 

17,22 

9 03 

70.60 ±0.31 
0.09 

28.45 

69.86 ±0,30 

0.19 

29.95 

Number of chlorination. (1) 

7 

2N, ?A. 

5A 

2N, 3A. 

3A. 


(1) Notations are according to Jenkins and Norman, 


The total cellulose content given by the modified method was increased by about 
L5 o/o) for example, 57.26 instead of 55.69 ofc by Jenkins' method. 

Such differences were considered to be due to the incomplete separation of 
hemicellulose from the total cellulose fraction, but for the practical purpose, espe¬ 
cially for the paper pulp analysis, it may be sufficient. 

The a-cellulose contents, which is important for rayon pulp analysis, considered 
with Jenkins' original method and thus the a-cellulose analysis, owing to the 
simplicity of the analytical process. 

In the previous paper, comparisons of using 2 % Na^SO, instead of 3 % in 
Jenkins' original method in every Na 2 S0 3 treatment were given. 

In the present paper, the writer applied 2 o/ 0 Na„SO, tieatments, thus the diffi¬ 
culty of 3 % Na a SO, solution treatment was avoided. 

The results are shown in Table II. 

Table II. Extraction of sodium sulphite solution by boiling with 
yulin sun (Picea ajanensis Fisch.). (Oven dry state.) 

After lgram of sample refluxed with 2 % Na 2 c 50 3 10 minutes, 
filtered and dried, then analyzed the components 



Original wood. 
(%) 

Residue of treatment 
(based on the original 
wo d ) {%) 

Extracted contents by 
2 % Na ? S0 3 solution 
(*) 


A 

B 

CA-B) 

Moisture 

10.26±0.16 I 

1 

— 

Extracted contents by Na 2 SO, 

— 

6.28±0 01 

6 28 

Lignin (1) 

28 81±0 13 

27.76 ±0 05 | 

1.05 

Methoxyl in lignin. 

16 78 ±0.40 

15 25±0.05 

— 

Pentosan 

12.09±0 09 

11.48±0.10 

0.61 


( l ) LigQin was estimated by the following procedure j Samples extracted with alcohol-benzene 
(1:1) mixture and hot water, hydrolyzed with 12% H t S0 4 id ice chest for 48 hours, then diuted 


to 3 % and refluxed 3 hours 
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Researches on the Electrolytic Reduction Potentials 
of Orgapic Compounds. Part XXVIII. 

The Quantitative Analyses of Sugars by the Polarographic Method. 

( 1). The fundamental experiments for the analyses of pentoses and pentosan. 

(pp. 1057-^1033) 

By Isamu Tachi. 

(Agricultural Chemical Institute, Kyoto Imperial University; 

Received October 2, 1940 ) 

Pentoses and pentosan are able to be quantitatively determined by the polaro¬ 
graphic method by means of the estimation of furfural derived from them. The 
author has investigated the relation between the concentration and the height of 
the reduction wave of furfural, because this is very important for the polorographic 
analysis. It was shown that if the height of wave was measured by the so-called 
tangent point method the i elation was shown with a straight line which passed 
through the original point of the co-ordinates. It was revealed that furfural was 
quantitatively produced from xylose, which was taken as a sample of pentoses, 
when xylose was heated with sp. g. 1.060 HC1 for 2-^3 hours at 160°C. 

Pentosan in a hard wood which was produced in Siam was measured by the 
polarographic method and the value agreed with the value obtained by the phlo- 
roglucide method. 


On the Application of Hydrogen Peroxide for Brewing. 

(Part IX.) 

On the Catalase of Aspergillus oryzae. 

(pp. 1064^1070) 

By Hisao Matui. 

(Ihe (Jovemmental Institute of brewing, Takinogawa, Tokyo; 

Receiv»d September 20, 1940.) 

The properties of the catalase excreted by kozi fungi (Aspergillus oryzae) were 
studied in culture medium and the results are summarized as follows :— 

1. When kozi fungi are cultivated in kozi extract, the catalase action of the 
medium reaches the maximum in 7^10 days culture and then gradually decreases. 

2 . The inactivation of kozi-catalase first appeared when heated above 60°, 
suddenly becoming emphasized above 75°. 

3. Kozi-catalase reacts with the monomolecular reaction at 1°, but at a higher 
temperature the velocity constant falls with the lapse of time. 

4. When the temperature of the reaction mixture (0.008 N H 2 0 2 ) is above 30°, 
the catalase is inactivated strikingly by H.O. in it. 

5. The optimum temperature for the catalase action is 30 9 or a little higher. 

The optimum pH for the catalase action is about 7. 
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7. It has been observed that the natural salt (NaCl) added to culture medium 

(kozi extract) influences the formation of the catalase of A. oryzae; i. e., with 
the addition of NaCl in 2-^5# the enzyme formation decreases, while in 7-^10^ 
it is Increased. / 

8. If the kozi fungi are cultured on different substrata, these latter influence 
the catalase formation. 


Strains of A. oryz. 

A 

B 

Strains of A. oryz. 

A 

B 

Kozi extract 

1 3 

81 0 

I Icnneberg’s medium 

9.5 

| 61.0 

Pfeifer's medium 

57.3 

4.6 





(Figures show the activity of the catalase in 30 days cultures) 


9. The catalase is more effectively extracted from kozi (A. oryzae grown on 
steamed rice) with 0.25^0.5 o/ 0 salt solution than with pure water, but if the salt 
content is over 0.5 %, the elution of the enzyme suddenly decreases. 

10. When the catalase is extracted from kozi, the higher (up to 55°) the tem¬ 
perature, the more the enzyme is extracted. 

11. The Taka-diastase includes the catalase of kozi fungus, and the optimum 
hydrogen ion concentration for this enzyme is about 7. 

12. The diastase preparation prescribed by the Japan pharmacopoeia (malt dia¬ 
stase) contains little catalase. 


On the Application of Hydrogen Peroxide for 
Brewing. Part X. 

On the Catalase of Moulds and Yeasts. 

(pp. 1071^1073) 

By Hisao Matui. 

(The Governmental Institute of Brewing, Takmogawa, Tokyo; 

Received September 20, 1940.) 

The catalase of thirty-seven strains of moulds—Aspergillus (19), Monascus (1), 
Penicillium (5), Rhizopus (6), Mucor (4) & Absidia (2) —and five strains of yeast 
-wSaccharomyces sake, S. eerevisiae, S. ellipsoideus, Willia & Torula sanguinea— 
was investigated. 

1. Of all the moulds A. oryzae exerttes a particularly large amount of catalase 
when it is cultured on kozi extract, and A. flavus and A. melleus rank next. 

2. There is a relation between the catalase action of the culture medium 
and the age of culture; i. e., when the moulds like A. oryzae, which excrete 
comparatively large amount of enzyme, are cultured the catalase action of the 
culture medium reaches the maximum in 1^2 weeks and then declines gradually, 
while when the moulds which excrete a small quantity of enzyme are cultured, 
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the catalase action still increases little by little even after cultivation for 30 days. 

3. Although yeasts also excrete catalase in the culture medium, the amount 
of the enzyme is far less than that of A. oryzae. 


On the Fatty Oil of Awa (Setarica itarica, Beauv) Bran. 

(pp. 1074-1076) 

By Yoshikatsu Mano. 

(The Institute of Scientific Research, Manchoukuo; Re eived October 22, 1940.) 

« 

Some of the values of the fatty oil were estimated. 

Also the fatty acids of this oil wefe classified approximately as follows:— 


Total fatty acids 


(Solid fatty acids .about 10.6# 

Liquid fatly acids ... . about 89.4# 

I Fatty acids of oleic acid senes ...about 10.6# 
l Fatty acids of Iinolic acid series about 80.7# 


The unsaturated fatty acids were converted to their respective oxy-fatty acids 
and from the properties of these latter the identity of each original fatty acid was 
deduced. 


On Xylitol. (I) 

Preparation of Xylitol by Catalytic Reduction with Hydrogen 
under Pressure and the Uses of Xylitol. 

(pp. 1077-1079) 

By Teijiro Yabuta and Kiyoshi Asa. 

(Agricultural Chemical laboratory, Tokyo Imperial University; 

Received September 30, 1940.) 


Exchangeable Calcium and Magnesium of Soils in *Tyosen. 

(pp. 1080-1088) 

By Hideo Misu. 

(Agricultural Experiments Station, Government General of Tyosen; Received June 6, 1940.) 
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Uptersuchungen liber Vitamin in Obstsaftfabrikaten. (II). 

Einfluss des Unterschiedes der Klarung und dcr Lagerung 
auf den Vitamin B r Gehalt in Apfelsinensaft. 

(SS. 1089-1097) 

Von Tyoten Inagaki und Susumu Oh ash i. 

(LebensmiUelchemisabes Forschungsinstitut der Meiji Zuckeriqdu&tne; 

Emgegangcn am 19 9. 1940.) 

Es wurden Untersuchungen ausgefuhrt uber den Vitamin B r Gehalt mit 4 
Apfelsinensaftbuchsen und 1 Apfelwein von inlandischen Waren. 

Nach der p-Aminoacetophenon-Methode mit dem Pulfrichphotometer kommt 
im frischen Apfelsinensaft ein Vitamin B r Gehalt von durchschnittlich 10.7 y auf 
je 100 g. 

Durch wiederholte Untersuchungen wurde die Abwesenheit von gebundenem 
Vitamin Bj im frischen Apfelsinensaft bestatigt. 

Weiter wurde die enzymatische Klarung von Apfelsinensaft unter besonderer 
Berucksichtigung der Filtrationsenzyme untersucht, sowie die Klarung von Apfel- 
sinensaft reich an Vitamin B, und die beste Lagerungsmethode zur Aufbewahrung. 


On the Vitamin Contents of Dried Mushrooms 
Produced in Manchoukuo. 

(pp. 1098-1100) 

By Hideo Miyayoshi and Kozo K aw aka mi. 

(The Institute of Scientific Research, Manchoukuo; Received October 22, 1940 ) 


Certain vitamin and ergosterol 

contents of Pieuroius 

srrcUlnus (Schrod) Fr., 

Armillaria mella (Vahl) 

Fr., etc, 

were estimated 

and 

the following results 

obtained 

B it Per 

R 2 r per 

<7 per 

Ergosterol 


100 g 

100 g 

100 g 

gr.# 

Pleuroius aeraimm 

33.4 

1292.7 

25.312 

0.250 

Armillaria mctia 

80 

52 5 

11.237 

0.300 

Cbrtmdlm Shiitake 

- 

526.0 

37.777 

0.277 



On the Denaturation of Sericin. (Part 2«) 

Isoelectric Point of e-seridn. 

(pp. 1101-1106) 

By Ziro Hirose. 

(Seriqultaral Research Laboratory of Gunze Raw Silk Mfg. Co. Ltd; 

Received October 12, 19400 

(1) Introduction. 

In the previous paper, we studied denaturation of sericin retained in the raw 
cocoon layers, caused by boiling in hot water ; and found denatured sericin (retained 
sericin) in cocoon layers took up* more anionic chromiate complex and minor ca- 
thionic chromiate complex than the original one, corresponding to the time of 
treatment. But in this treatment, 5—10 o/ 0 of sericin was extracted from the raw 
cocoon layers. So we can easily imagine, that this difference of tanning capacities 
between retained (insoluble) and extracted (soluble) sericin fractions may be due 
to the modification of physico-chemical structures between both cases, and to the 
denaturation of sericin occurring in the process of cocoon boiling, and that isoelectric 
point of ct-sericin in soluble and Insoluble sericin fractions may have different encies 
accordingtend to the modification of their ionic structures. 

In this paper we studied isoelectric point of ct-sericin in soluble and insoluble 
sericin fractions. But in this and further reports, we mean ct-sericin by one which 
can be obtained as precipitate when making pH of sericin Sol 3.2—5.2, and ft- 
sericin by one which can be obtained as precipitate from the filtrate of ct-sericfn 
by increasing the concentration of alcohol up to 50 96 , adding ethanol to the filtrate. 

\ ( 2) Experimental. 

(A). The modification of isoelectric point of ct-sericin 
in soluble and insoluble sericin fractions. 

When sericin is extracted from the same raw cocoon layers by treating witji 
boiling water for a short time repeatedly, water in each case being renewed, it is 
clear that soluble sericin fraction is extracted at the very beginning, and corres¬ 
ponding to the time of extraction, from soluble to insoluble fractions are being 
extracted. In this part we studied isoelectric point of Ct-sericin in soluble and 
insoluble fractions obtained according to the above idea. The procedure was as 
follows ;— 

45 gr. of raw cocoons, carefully freed from chrysalid, were extracted by 
boiling for 10 minutes in 3/. of distilled water. The extraction was repeated 4 
times, water in each case being relieved. The nitrogen contents in each extract 
was determined and compared with that of filtrate which was obtained by filtering 
off the precipitate paused by addition of the acetate mixture (final cone.— 0.02 m) 
of various hydrogen ion concentration. The difference of the two values -gives the 
amount of seridn precipitated, and the pH value where the ^highest precipitate was 



formed was taken as tile isoelectric point of o-sericin. Experimental result was 
MB follows; 


(Quantity of N is expressed in mg/200 cc.) 


Nu uber of 
Extractions 

Total 

Ni'rugen 

of 

3.2 

3.4 

3.6 

38 

4j6 

4.2 

44 

1 

4.6 

1 

29.12* 

<&-Se'icin N. 

14 56 

14 9« 

15.33 

18 62 

18 76 

18.94 

19.88 

(max) 

17.15 

/?-S ricin N. 

14 56 

14.2l| 

13 79 

10.50 

10.36 

10.18 

9 24 

11.97 

2 

14.21* 

<&-SerLin N. 

9 59 

9.66 1 9 67 

9.98 

l7 10.22 
1017 (max) 

9.87 

8 19 

fl-Sericm N. 

4.90 

4.83 

4.82 

4 51 

t 432 

427 

4.62 

6.30 

3 

6.09* 

Ct-Siiricm N. 

3 39 

3.39 

| 4.68 

4.87 

(max) 

4.27 3.39 

3.37 

3.35 

#-Sericin N. 

2.70 

2 70 

1 4l| 

1 22 

I. 82 J 2 70 

2.72 

2.74 

4 

5.11* 

<£ Seriun N. 

- 

3.57! 

3 71 
(mix) 

| 3.29 

| 8.22 3 01 


- 

0-Seriein N. 

- 

1.54 

1.40 

182 

1 89 

2 10 

- 

- 


The table clearly shows that isoelectric point of ct-sericin in the first extract, 
or the most soluble sericin fraction, is more on the alkaline side than others, cor¬ 
responding to their solubility. But the questions arise from this fact in these two 
points, 

1. This fact may be due to the denaturation of sericin during the process of 
extraction. 

2. Modification of isoelectric point of ct-sericin slightly depends upon the 
•concentration* of sericin sol 8 (See Literature). 

So to verify this fact, the following experiments \yere carried out. 

1 . Influence of heating aqueous sericin sol on the modification of isoelectric 
point of et-sericin. 

The aqueouse extract at 100°C. for 10 minutes, which contained 16.94 mg.N 
JW Occ., of which 12.83 mg. belongs to the a-sericin at pH 4.4 (isoelectric point), 
was boiled for 30 minutes under the reflex condenser, and experiment was carried 
•out in the same way as described above. 


(Quantity of N is expressed in mg/200 cc). 


Kind of 
Sericin Sol. 

Total 1 

Nitrogen 

P 11 

>f Sericin 

3.2 

3.4 

36 

3.8 

4.0 

: 

4.2 

4.4 

4.6 

Sericin Sol 
Boiled. 

16.94 

<£- v ertcin N. 

2 24 

3 50 

| 3.99 

3 99 

5.11 

5.16 

5 46 
(max) 

5.39 

0-Sendn N. 

14.70 

13,44 

12.95 

12,95 

11.83 

U.78 

1JL48 

1JL.55 

Control. 

16.94 

4 cC^Sericin N. 

- 

- 

9.73 

9*52 

10.71 

1174 

12 88 
(max) 

12.81 

j5-Sencin N 



7.57 

; 7.42 

6.S3J 

428 

4 06 

4.13 


The difference was not found about the isoelectric point of tz^seridn. 
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2 . The modification of isoelectric point of a-sericin in soluble and insoluble 
sericin fractions with consideration of their concentration* 

The extraction method was the same as described above, but water in each 
case was diminished corresponding to the times of extraction to obtain the appro¬ 
ximately same sericin concentration of each extract. 


(Quantity of N is expressed ift mg/200 cc). 


Number of 
Extractions. 

Total 
Nnro en 

p 11 

! of Ser»cin 

3.4 

3 6 

38 

4.0 

4.2 

4.4 

4.6 

4.8 

1 

17 36 

<£-Sencm N 



4 97 

5 88 

6 5J 

6 

(max) 

6 02 

5.04 

ft Syrian <N 

- 

- 

12.3 

11.48 

10 85 

10.50 

11.34 

12.32 

2 

15.40 

flt-Sericin N. 



10 50 

10.92 

12.74 

(max) 

2.66 

10.99 

10 99 

10 64 

/9-Sericin N. 

- 

- 

4 90 

4.48 

4 41 

4.76 

- 

3* 

l 

16.94 

Sericin N 

10 15 

30.36 

11.13 

(max) 

10.85 

10 71 

10 57 

- 

- 

jS-Sencvn N 

6 16 

5.95 

5.18 

5 46 

5.60 

5.74 

- 

- 


* 3rd and 4th extracts were collected into one. 


Through these experimental results, it is clear that isoelectric point of a-sericin 
in soluble sericin fraction is more on the alkaline side than that of the insoluble 
one, corresponding to their solubility. 

(B). Modification of isoelectric point of a-sericin between 
the outside and the inside layer of raw cocoon. 

Regarding the difference of tanning capacities and difference of the solubility 
of the sericin in outside and inside layer of raw cocoon, we reported in the pre¬ 
vious paper, together with the reason for these facts. 

In this part, we studied modification of isoelectric point of a-sericin which 
was obtained by boiling outside and inside layer of raw cocoon respectively with 
distilled water for only 10 minutes. 

1 , In the case of a-sericin in outside layer. 

25 gs. of outside layer was extracted by boiling for 10 minutes in 4 1 . of dis¬ 
tilled water. 


(Quantity of N is expressed in mg/200 cc). 


Total Nitrogen. 

pH 

Kind of Sericm^' 

4.0 

4.2 


a 

48 

17.93 

Ct-Senetn N, 

8 93 

9.21 



9.14 

$ Sericin N. 

9.00 

8.72 

8.72 


8.79 












*& 


WHb 


2. In the cjse of #-sericfo in inside layer* 

32 gs. of inside layer Was Extracted by'boiling for minutes Ih 21. of <$t3- 
tilled water. 

(Quantity of N is expressed in mg/200 cc). 


Total Nitrogen 

^ ^ pH 

KiodofSeridn 

34 

3.6 ! 

38 

40 

42 

44 

46 

1967 

et-Sericin N 

917 

9 45 

9 94 

10.15 

10 50 

1106 

(max) 

10 71 

^•Sericin N. 

10 50 

10 22 

973 

9.52 

917 

8 61 

8% 


These two tables clearly show that isoelectric point of ct-sericin in outside 
layer of raw cocoon is more alkaline than that in the inside layer, corresponding 
to their solubility, 


3. Summary. 

The work included in this paper may properly be summed up as follows;— 

(1) Isoelectric point of a-sericin in soluble sericin fraction is more alkaline 
than insoluble one, corresponding to their solubility. 

(2) Isoelectric point of <Z-sericin in outside layer of raw cocoon (soluble 
seticin) fractibn is more alkaline than that in inside layer (insoluble sericin fraction) 
cbiilfirtnJng the above result [Summary (I)]. 

4. Literature. 

1 . F. Haurowitz.: Koll. Ztschr. 74 , 208, 2X8 (1936) 

2. Z. Hnoae. • The Agr. Chem. Soc Japan, 16, 186 43—45 (1940) 

3 Ito and Koraon.: The Agr. Chem. Soc Japan, 13 , J 59 , H£~116 (1937) 


Untersuchung tiber die Beziehungen von 
Bataten zur Alkoholproduktion. 

(SS. 1107—1129) 

Von Y. Takeda, M. Suematu. und M. Utikosi. 

(The Institute. of Research on Chemical Industry, Govern meDt-Gene^al of Taiwan t 
Received 21 9 1940.) 
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Studien iiber idle Flavingarung der Aceton- 
Butylalkoholbakterien. L 

(SS. 1130-1140) 

Von Izue Yamasaki, 

(Aus dem Agrjkulturcbemischen Institut der Kaiaerlichen Kyusyu-Universittt 
in Hukuoka; Eingegangen atn 14. 10. 1940.) 


Relation Between Oil Content of Fish Liver 
and Vitamin A Content of Liver Oil. 

' (pp. 1141-1150) 

By Hideo Higashi. 

(Imperial Fisheries Fxp;nmental Station, Tokyo, Japan; 

Received September 28, 1940.) 

The vitamin A content of fish liver oil is influenced by various factors, e. g., 
age, sex, spawning, fishing season, fishing ground and oil content of liver, etc. If the 
other factors are nearly equal, the vitamin A content of liver oil has direct con¬ 
nection with the oil content of liver, i. e., vitamin A content of liver oil bedomes 
very rich When the oil content of liver decreases. This fact is observed about 
almost all species of fish. 

The author's results are as follows. 


Species 

Fishing Ground 

Fishing 

Season 

Sex 

Body 
Length i 
(cm) 

(Body Wt 
| (g) 

Liver Wt 
(g) 

Oil Content 
of Liver 

m 

C.L O.U 

Katsuonus vagans 

(L.). 

Adjacent Sea of 
Palau 

April, 1936 

u 

•a 

J 

64 0 

64.0 

6800 

7100 

56.0 

61.0 

5 16 

3 53 

122 

244 

Sebastodes flam* 
me us J. and S. 

Off the Coast of 
Shi agar** 

May 29th. 
1936 

: 


33.0 

33.0 

1056 

1125 

23.1 

1*8 

26.8 

18 7 

204 

325 

Sebastodes flam- 
meus J. and S, 

Off the Cbast of 
Shiogama 

Jan. 28th. 
1937 

t 

36.0 

36 0 

36.0 

1230 

1190 

1070 

27 
' 19 

21 

.A. 

25.4 

13 8 

9.3 

170 

487 

720 

Sebastodes flam- 
meus J. and S. 

Off the Coast of 
Shiogama 

Feb 27th. 
1937 

V 

i 

34.0 

34.0 

‘1098 

1108 

20 

24 

1 * Th 

14 5 

*9.7 

242 

440 

Sebastodes ira- 
cundus J. and S. 

Off the Coast of 
Mi to 

May 6th. 
1936 

V 

H 

1 

57.3 

57.8 

5800 

5275 

126 

95 

46.2 

22 7 

130 

568 

Sebastodes ira 
cundus J. and S. 

Off the Coast of 
Choshi 

May 13th. 
1936 

i 

£ 

50.0 

50.0 

3938 

3638 

63 

53 

32.8 

21.0 

130 

975 

Sebastodes ira- 
cundus J, and S. 

Off the Coast of 
Shiogama i 

May 1 29 th. 
1936 M 

•a 

J 

53.0 

53.0 

4500 

4300 

93 

67 

16.2 

14.7 

975 

920 



w 

Setotories ira- 
cnodtti J, and S. 

Off the Coast of 
Shiogaraa 

"is* 

i 

• -50JJ 
56J> 

50.0 

am 
• wn 

3000 

* » 

74 

45 

* 16.0 

14.1 

11.3 

650 

720 

1450 

Sabastodes ira- 
cunduff J. and S. 

Off the Coast of 
Shiogaroa 

ftn. 2V*h. 
3937 

' A 

1 

b 

47.9 

47.0 

m 

28 

30 

* 

Hi 

345 

1462 

Sebastodes matsu- 
baiae (H,). 

. . ..., 

Off the Coast of 
MiU> 

M y 29th, 
1936 

1 

£ 

43.0 

43.0 

430 

2000 - 

2000 

2000 

27 

2$ 

tit 

15 8 

115 

10.6 

568 

1140 

1210 

Sebastodes matsu- 
barae (H). 

Off the Coast of 
Shu gam a 

wm 

"IT 

(9 

£ 

0 

A. 

45.0 

45.0 

R ™ 

Hi 

62 

41 

„- ■ -,.t [ 

301 

22 2 

146 

975 

Brama rail (B.) 

Off the Coast uf 
Katsuuia 

April 1$th. 
1939* 

•s 

E 

£ 

35.0. 

35.0 

35.0 

, 950 - 

810 

945 

1X.5 

90 

8.5 

4 21 

4.06 

3.71 

120 

150 

210 

Seri ill qmnq’irra 

dittt T. and S. . 

Off the Coast of 
Nagasaki 

Sep, 20th. 
1938 

& 

-4 

X 

60 0 

60.0 

60.0 

4265 

3855 

3775 

35 

30 

20 

13.3 

6.5 

2.95 

42 

210 

490 

Seriola quinquera- 
diata T. and S. 

Off the Coast of 
Nagasaki 

Sep. 20th. 
W8 

0 

X , 

63 0 

63.0 

4245 

4030 

42 

41 

5.35 

1.92 

60 

336 


In Sebastodes flammew J. and S. and Sebastodes iracuvdus J. and S., oil content 
of liver (F) and vitamin A content of liver oil (C, L, 0. U.) (j 4) have been deter¬ 
mined for many individuals. According to these results the relation between F 
and A can be expressed as follows: 


log F**b—a\og A .*.(I) 

or 

a'-F~b'log A .(II) 


where a, b, a! and V are constants. 

Equation (I) is proposed by the author, and equation (II) has been proposed 
by Schmidt-Nielsen. The former is more applicable to the case of Sebastodes 
flammmj but the latter to the case of Sebastodes iraeundw . In the case of Thera - 
gra cludoogramma (P.) # either equation (I) or (II) holds good. Consequently both 
equations are applicable to many species of fish, but in some species equation (I), 
holds more true and in others equation (II). 
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Ofi the Retting of Vegetable Fibre Materials* 

Part XIV. 

(pp. 1J5M1B*) 

By Hideo Katagiri and Tosio Nakahama. 

(Department of Agriculture, Kyoto Imperial University; Received October 14*. 1940.) 

In the previous papers, it was proposed by us that a useful retting bacteria re¬ 
vealed effective action only upon a certain kind of vegetable fibre materials. 

In order to get further evidence for these specificities of retting bacteria, pectin 
decomposing enzymes of these bacteria were compared. 

All the useful retting bacteria including one species of bacteria for ramie, four 
species for hemp, three species for flax, two species for kenaf and one species for 
jute fibre materials, were found to reveal very much the same activity of pectase 
with which Ca-tartrate was produced from methyl-d-Ca-tartrate. 

The action of pectinase with which lemon pectin was decomposed, was found to 
be different amon gthe species of retting bacteria, i. e. B. limmm for flax, Achro- 
mobader vemum for flax, Mcroc. cannabis for hemp, and Lhkrdla hibiscus hqutr 
jmm for kenaf attacked pectin very remarkably, while B. mUilis for ramie, B. 
cannabis for hemp and Kurtlda cannabis liqusfacim for hemp attacked slightly on 
pectin. 

Therefore, any parallel relation was not found to exist between the kinds of 
fibre materials and the activity of pectase or pectinase of the bacteria. 

However, very remarkable specificities were pointed out between the activity of 
bacterial protopectinases and the kinds of protopectin prepared from various kinds 
of fibre materials. 

These specificities of bacterial protopectinases were found to be very much the 
same as those of the bacterial rettings of vegetable fibre materials. 
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Studies on the Chemical Constituents of 
“ Inekeji.” Part VII. 

The Red Pigment, Ustilaginoidin (IV). 

(pp. 1159-1161) 

By Teijiro Yabuia, Yusuke Sumiki and Kimiko Anno. 

(Tokyo Imperial University, Received November 20, 1940 ) 


On the Catalase in Juice of Fruits, Roots or Stems. 

(pp. 1162-1166) 

By Hisao Matui. 

(Ihe Ciovemmer*al Institute of Brewing, Takmogawa, Tokyo, 

Received September 20, 1940.) 

The catalase action of juice of fruits (about 30sorts) and of tubers, bulbs, roots 
or stems of various vegetables was examined. The results may be summarized 
as follows : 

1 . The concentration of hydrogen ion in the medium in which the reaction is 
occurring influences the catalase action of fruit juice. The optimum concentration 
for the catalase action lies between pH 7 and 8 with some exceptions—5.8 (tomato), 
6.0 (apple) and 8.6 (persimmon). 

2. The catalase action of fruit juice is different in strength according to families 
of plants. Generally orange and grape juices are feeble and that of melons strong. 

3. In general, hydrogen ion concentration of fruit juice has a great influence 
upon the catalase content. If pH value of juice is small, the catalase action is 
weak And according as pH value approaches 7 the catalase action becomes gra¬ 
dually strong, but a few exceptions are recognized. 

4. Juice of bubers, bulbs, roots or stems of vegetables contains a larger quantity 
of catalase than juice of ordinary fruits. 



On | the Oxidative Substance Appearing in Juice 
of Salted Vegetables. 

(pp. 11«7~1168) 

By Hisao Matot. 

(The Governmental Institute of Brewing, Takinogawa, Tokyo; 

Received September 20* 1940.) 

The existence of nitrite has been demonstrated in juice of salted vegetables 
(garden radish, turnip, cabbage and various greens). Whe the vegetable is salted, 
nitrite is detected in the juice by Griess* test in a few days, and this may be 
perhaps produced by bacteria (lactic acid bacterium, etc.) from nitrate which is 
dbntained in vegetable juice. The amount of nitrite often reaches 230.5 mg as 
N£) s in 100 cc of salted juice. But it gradually disappears as nitrous anhydride 
is formed in acidic condition. 


On the Cellulose Analysis and Bleaching Methods 
of Cellulose Materials. Part IV. 

Application of the Modified New Method of Cellulose 
Estimation on Various Plant Analyses. 

(pp. 1169-1175) 

By Sin-iti Honda. 

(Kyoto Imperial University; Received October 19, 1940 ) 

In the previous papers, the present author proposed the new method, modifica¬ 
tion of Jenkins’ original method. With the view to proving the general usefulness 
of the modified method the present author applied as an example this method for the 
cellulose analysis of several plant materials. The results are tabulated in Table I 


Table I. Comparison of plant cellulose contents by different analytical 
methods with various materials. (Oven dry state.) 


Phase of chlorination. 

Liquid Phase 

Gaseous Phase 

-_ 

(Bleaching powder solution) 

- Analytical ^ 

Compositions. 

Previous Method. 

Modified Method 

Cross and Bevan’s 
Modified Method. 


Hitujigusa (Poa glumaris, Tri.) 


Total cellulose (56) 

47.53*0,46 

44 77*0.03 

44.10*0.46 

<fc-cellulose (ash-free) (%) 

34 45*0 89 J 

33 10*0.09 

32.55*0.88 

/ #-cellulose (ash-free) (%) 

72.51±* SO 

73 9?*0.26 

73 77*1.16 

| ? 1 flt-cellul6se (*) ash (%) 

0 99 

105 

— 

* 3.1 | ^” ccllul09e 

7 75 

J 25.03 

J 25 29 

i y-celluloae {%) 

19 75 



Number of chlormations. 

2N, 2A 

3A 

? 



Qoyo no matu (Pinas parviflora ) 


Total cellulose (^) 

56.03rb0.06 

55 29 ±0.43 1 

52 55db0 09 

4St-ceIlulose (ash-free) {%) 

39.12±0 08 

39 02rb0.28 

34.37 db0.41 

/ a-cellulose (ash-free) (%) 

69.82±0.09 

70 42±0 12 ! 

65.41 rtl.O 

jj j fit-cellulose ash {% ) 

0.23 

0 33 

— 

c% j/3-cellulose {%) 

) 30.02 

} 29.25 

) 34 59 

V j , ‘-ceHulose 

J 

1 

1 

1 

Number of chlorinations. J 

2N, 4A 

4A 

9 


Chosen Goyo no matu (Pmus Koraiensts t Sieb et Zucc.) 


Total cellulose ) 

1 52.44dt 0.12 

51.56±0,36 

49 92 ±0.06 

fit-cellulose (ash-free) 

1 37.97rb0.47 

37.10±0.52 

30.03 

/ a-cellulose (ash-free) (%) 

72.40rfcO 35 

71.96±0.76 

60 95 

| J 1 fit-cellulose ash (%) 

0.04 

0.34 

— 

o| j ^-cellulo-e (%) 

2 22 

) 27 70 

17 87 

y r-cellulose (^) 

25 34 

1 

21.18 

Number of chlorinations. 

2N t 5A 

5 A 

? 

Ilosoba isotutup (T^dum palustre I. 

var, vulgare I^deb.) 


Total cellulose (%) 

35.32±Q 48 

35.47 ±0.10 


ct-cellulose (ash-frec) (%) 

22.73±0 58 

21.89±0 40 


/ a-cellulose (ash-free) (%) 

64 39±2 26 

61 70±1 25 


^ jo I fit-cellulose ash 

5.26 

1 90 


a | ] ^-cellulose {%) 

) 30.35 

} 37 40 


l ^-cellulose (£fr ) 

J 

J 


Numl>er of chlorinations. 

2N, 6A 

6A 


Sirakanba (Betula japonica Sieb or 

B latifolia Kom ) 



(1 ) Sapwood 



Total cellulose 

57 93±0.88 

j 58 06±0.37 


Cfc-cellulose (ash-free) {%) 

42 13±0 65 

1 41.48 ±0.18 


f at-cellulose (ash-free) (%) 

72.65 + 0 21 

71 44 ±0 17 


^ J 1 ct-cellulose ash {%) 

0 27 

0 26 


c ^ ] 0-ce'lulose 

15 01 

18.72 


v 7--cellulose (%) 

12.07 

9.78 


Number of chlorinations. j 

2N, 4A. 

4A | 

( 2 ) Ileartwood. 

Total cellulose 

53.68 ±1.18 

57.06 ±0 25 ! 

* 

fit-cellulose (ash-frec) (%) 

37 47 ±0.62 

38 56 ±0.16 


/fit-cellulose (ash-free)* 

69.83*0.37 

67 59±0.19 


•§ j> | fit-cellulose ash {%) 

0.30 

0.32 


| fl-celjulose (%) 

j 29 J7 

J 32.09 1 


If-cellulose (%*) 




Number oC chlorinates. * 

2N, SA 

| 3A 







m 


m 


It will be seen that the total cellulose contents were always higher in the modi¬ 
fied method tjian , given In the original paper. However, the mean difference is- 
about 1*5 $£, and thus the modified method may be quite sufficient for use in the 
pulp and paper industries. t , 

Moreover, with regard to the a-cellulose contents shown in Table I, the results 
of analysis with the modified method show good agreement with Jenkins’ original 
method. 

The experimental results by Cross & Bevan’s chrolinatfon method obtained in 
the present author's laboratory were also tabulated in Table I, for comparison. 

Thus ft was seen that Jenkins’ original method may be used instead of Cross- 
' & Sevan's chlorination method. Moreover, the modified method proposed by the 
present author may be recommended as an improved and simplified method in place 
of Jenkins’ original method. 

(Prof, Sikata's Laboratory, The Institute of Chemical Research, Kioto Teikoku Daigaku.) 


On the Denaturation of Sericin. Part 3. 

Some References to the Denaturation of a 83 -Sericin 
Powder with a 44 -Sericin Powder. 

(pp. 1176-^1180) 

By Ziro Hirose. 

1. Introduction. 

In the previous paperi^, we studied isoelectric point of a-sericin and found' 
isoelectric point of a-sericin in soluble sericin fraction is more alkaline than that 
of insoluble one, corresponding to their solubility. 

In this paper we studied some references of denaturation of a 84 -sericin (ob¬ 
tained by Ito and Komori’s method 00 ) powder with a 44 -sericin (obtained soluble 
sericin fraction 0 ^ powder stoichiochemically. But in this and further reports, 
designation of a-sericin, in details, was followed by the next example. 

A. a-sericin, being precipitated at pH 4.4.a 44 *sericin and so on. 

6. a-sericin, being obtained as insoluble part when original a-sericin was 

boiled with distilled water for definite time,.a-sericin. If we wish to show 

their isoelectric point,. a 4r sericin, and so on, 

2. Experimental. 

(1) Preparation and isolation of ot-sericins. 

(A) a^-sericin 00 . 

200 gs. of raw cocoons, being freed from chrysalid, extracted by boiling 
(110°C) with 6/. of distilled water for 30minutes. Extraction was repeated twice. 
AH the extracts were collected, and to this sericin sol added acetate mixture of 






TfH 12 3 


m 


pH 3.8 (final cone.•••0.02 M). Precipitate thus formed was brought to the pow¬ 
dered state by means of alcohol and 1 ether. 

Yield,.27.2 gs N #,- . . 16.78#. 

(B) flt 44 -sericin co 

388 gs. of raw cocoon layers were extracted by boiling for only 10 minutes 
-with 10 L of distilled water, and precipitate at pH 4.4 was brought to the pow¬ 
dered state by means of alcohol and ether. 

Yidld.12.7 gs. N #,.17.28 #. 

(2) Treatment of a 88 -sericin with boiling water and isolation of o^sencm. 
20 gs. of powdered a s 8 -sericin was treated with 5 /. of boiling water for 

30 minutes. Insoluble part of a 88 -sericin Avar collected on the glass filter and 
ibrought to the powdered state by means of alcohol and ether. 

Yield- 10.6 gs. N #.•• • • 17.13#. 

(3) Treatment of a ss -, a 44 -, and a r sericin with tannic acid. 

0.2 gs. of powdered sericins were treated with tannic acid of 10.00 gs//. con¬ 
centration, kept at 25°C for 3 hours. 


Kind of Sericin 

(L4 4 -sericin 

<Ls g-sencin 

| <£}-sertcin 

Tannin adsorbed in percentage, j 

9 92 

8 24 

| 10.16 


Table clearly shows that adsorption of ct r sericin with tannic acid is very si- 
rmilar to that of a 4 4 -sericin, and not to a a8 -sericin. 

(4) Determination of isoelectric point of ot 44 -, <X r , and a 88 -sericin by dye 
technic. 

Leob C5 ° showed that acid dye combined with collagen on the acid side of its 
dsoelectric point and basic dye combined with collagen on the alkaline side of its 
isoelectric point. We used this principle to measure the isoelectric point of sericin. 
The procedure was as follows;— 

0.3 gs. of dried sericin was kept for 10hours in 50cc. of acetate mixture of 
given pH value (0.02 m) and then for 8 hours in another 60 cc. of buffer con¬ 
taining dye (final dye cone, was equal to 0.005 # ). Uncombined dye was deter- 


Kind of Sericin 


(La 4-Serictn 


® r Sencin 


rtsa-Sericin 


pH 

Dyestuff 

34 

36 

3.8 

4 0 

4.2 

4.4 

4.6 

4.8 

Orange G, adsorbed 
•n (*) 

— 

- 

- 

0.91 

084 

0 76 

064 

0.57 

Ditto to methylene blue 

- 

- 

- 

0.91 

084 

0.76 

064 

0.57 

Orange O, adsorbed 
<%) 

| 1.20 

| 116 

| 1.04 

| 0.96 

0.81 

0 74 

I 0.58 

' - 

Ditto to methylene blue 

| °* 37 

0 44 

0.53 

0,71 

0.82 

0.87 

088 

— 

Orange G, adsorbed 
*o (%) 

092 

0 86 

0.82 

0.77 

- 

0.71 

0.59 

- 

Ditto to methylene blue 

0.69 

0.7s| 

0.82 



098 

1.04 

- 
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muted by calorimetry. Dyestuffs used were Orange G (*aa aod T dye) and methy~f 
kue blue (as basic dye). Experimental results are shown in the following Table- 
and figs, (see figs. 1, 2 and 3). 



4 b Adtefptjott of orange C 
• Adsorption of methylene blue,. 


Fig 1 iDetermination of Isoelectric Point of ®s&-Sericin by the Dye Technic 



Adsorption of orange G 
Adsorption of methylene blue 


Fig It Determination of Isoelectric Point of 04 f‘Serieta by the Dye technic. 



Adsorption of methylene blue _ 
Adsorption of orange (* 


Fig III Determination of Isoelctnc Point seractn by the Dye Technic 



11 ] 


m 


(5) Combination of 1 * 44 -, d r and a 38 -sericin with iodine. 

6.2 gs. of dried sericins Were treated with 50 cc. of 0.079 N. iodine, kept at 
25 ffetf 3 hours. 


Kind of Sertcin 

#4 4 -Sencin j 

CL% 8*Sericin j 

<& r Sericm 

Iodine combined per gS. of eericin in gs 

{ 0 088 

j 0.077 

| 0.089 

3. 

Summary. 




The work included in this paper may properly be summed up as follows, 

( 1 ) fl^-sericin and a r sericin takes up more acid dyes and tannic acid than 
a S 3 -sericin, while, on the contrary, ct 38 -sericin takes up more basic dyes than 

and <x r sericin. 

(2) a 4 4 -sericin and a r sericiii combines more iodine than a 38 ~Bcricin, indi¬ 
cating <t 4 4 -, and tti-sericin has more aromatic amino acid 00 and tryptophane than 
a 3g -sericin. 

A. With regard to the isoelectric point of Ct 38 -sericin, its isoelectric point is 
3.7—3.8, being agreed with the announcement already made by Dr. Ito co . 

B. With regard to the isoelectric point of G^-sericin its isoelectric point is 
4.3—4.4, being agreed with my report already made in the previous paper 05 . 

C. The isoelectric point of a,sericin is near 4.2. This fact clearly stows, ^ 
when ct-sericin is treated with hot water, insoluble part of iz-sericin, or Gt^sericin, 
is more on thr alkaline side than original one. 
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Studies on the Vitamins of Fish Liverd. (Part II*) 

Relation Between Age of Fish and Vitamin A 
Content of Liver Oil. 

(pp. 1181—1188) 

By Hideo Higashi 

(Imperial Fisheries Experimental Station, Tokyo, Japan; 

Received Novtmlier 15, 1949.) 

I have observed that in several species of fish, if all conditions except age 
(or size) are nearly equal, liver oils of older fish are richer in vitamin A than 
those of younger fish. I believe that the older fish consumes less vitamin A for 
unit body weight than younger fish. This is the reason why the liver oils of 
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PH* 


older fish are richer in vitamin A than those of younger fish. When all condi¬ 
tions, other than age, are nearly equal, the amount of vitamin A consumed per 
unit of body weight would be proportional to the velocity of growth. So the re¬ 
lation between age of fish and vitamin A content of liver oil can be expressed 
by a curve related to the growth curve of fish. 

According to this assumption, it is easily presumed that the liver oils of 
very old fish in each species are extraordinarily rich in vitamin A. 

Results which I have obtained are as follows:— 
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Dietary Studies on the Increase of Utilizing Value 
of Northern Farm Animals. I. 

Hair Growth and Feed. 

(pp. 1189—1199) 

By E> Takahashi and K. Shirahama. 

(Department of Agriculture, Hokkaido Imperial University, 

^ v Received Noveml>er 55, X940.) 

Various kinds of feed were analysed for their cykine contents’and a few 
basic experiments on the relation of the hair growth and feed were carried out on 
albino rats. 


Studies on the Lipids of Salmon Eggs. 

(1) On the Acetone Soluble Fraction. 

(pp. 1200—1206) 

By Kimiko Anno. 

(Agricultural Chemical Laboratory, Tokyo Imperial CnKersitv; 

Received November 25, 1940.) 

Salmon eggs, Oncorhync/iw Qortnmha , were extracted with methyl alcohol, 
petroleum ether and ether. The lipids obtained were separated into phosphatides 
and fatty oil with acetone. 

The fatty oil on saponification gave fatty acids and unsaponifiable matter. 

The fatty acids were separated into about 15 j>er cent of solid and 85 per 
cent of liquid acids. The solid acid mainly consisted of palmitic acid. The liquid 
add contained about half oleic acid and a considerable amount of clupanodonic 
acid. These acids were isolated and identified. Arachidonic acid probably was 
present also. 

The unsaponifiable matter consisted chiefly of cholesterol. 



tm a, 


Sterilising Action of Acids and Phenols. 

(pp. 1207-1224) 

By Sogo Tetbumc rro. 

(Government Institute for Infectious Diseases, Tokyo Imperial University, 

Received November 4 , 1940 ) 

13th Report. Relation between the Chemical Constitution of 
Phenols and Aromatic Acids and Physiology of Raeteria* 

Concerning the relation between the chemical constitution of fatty adds such* 
as normal, iso, cis, trans, d, 1, i, meso, and the physiology of bacteria, I have 
previously reported. 

Also concerning the relation between the chemical constitution of phenols 
such as pyrocatechin (o), resorcin (m), hydroquinon (p), and pyrogallic acid (o), phlo- 
roglucin (m), and the sterilizing action of promoting action, it is reported in my 
previous paper. Among aromatic acids there are many isomers having different 
chemical constitutions. 

To find what relation exists between the various isomers having different 
chemical constitutions and the physiology of bacteria, I performed the next ex¬ 
periment. Reagents used are shown in the following table. 

§ 1. Reagents. 


Table I. Reagents and constitution formulae. 


Phenol® 

Isomer 

Chemical constitution 

M P 

B P 


Q 

OH 

A ch » 

30° 

191° 

Cresol 

c 6 h 4 .ch 8 .oh 

M W 108 064 

m 

s\ 

\>«» 

44° 

203° 

P 

OH 

A 

36° 

138° 


0 

r OH 

/\fj 

1 I 

7° 

175—176° 

Chlorophenol 

c # h 4 .ci.oh 

M W 128 530 

m 

\/ 

OH ~ 

/\ 

(> ! 

28 5° 

1 

212° 

P 

OH 

/\ 

V 

37° 

217° 
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Bromophenol 

C e H 4 .Br.OH 

M W 173 030 

0 

OH 

f'V 

\/ 


195—198° 

m 

OH 

n. 

\/ Br 

32—33° 

236° 

P 

OH 

/\ 

V 

64° 

238° 



OH 




o 

y Vo, 

45° 

214° 



\/ 


i __ _ 

Nitrophenol 


OH 

/\ 



C 8 H 4 .NO,.OIt 

m 

/ \ 
v JN0 2 

96* 

194° 

M W 139 078 







OH 





/\ 




P 

I 1 

114° | 




I \x 





I no 2 ■ 




Aromatic acids 


Ben/oic acid 

<vi 5 co 5 ii 

M W. 122 048 
Satyr* he acid 

c*h 4 Oh.oo.ii 
M \\ m 048 


Mata oxyl>enzoic acid 


Parao\jlK.n7oic acid 


Phthalic acid 


M \V 


/Co 2 ti 

\oo.n 

166 048 


| Isomer 

| Chemical constitution J 

M P 

T 

CG 2 It r 


1 

X\ 

| 

121° 


\x 



o 


m 




nor 


CO.ll 

rv« 
\ / 
co,a 
X\ 

\> l 

co 8 h 

0 
_CO|H 

co,u 

\/ 


I 156°-—IS?® 


188° 


213° 


196°—199° 


1 st) 


telt 


CDjH 

/\ 

X ^ 0 ,T| 

CO,H 




\X 


lco,ii 


382°-335° 


over 

M* 

sublimes 


£ 2. Relation between the chemical constitutions of phenols and aromatic 
adds and the sterilizing action at the same concentration. 

To find what relation exists between the chemical constitutions of phenols- 
and aromatic acids and the sterilizing action on bacteria, I performed this experi- 
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*mcnt. Concentration of each reagent was made A 71000 , only phthalic adds were 
tmade NJWQOOO, because they are hardly soluble in water. Results obtained are 
«as shown in the following tables. 


Table 2 Relation between the chemical constitution of phenols 
and the strength of sterilizing action. 


Phenols 

Isomer; 

. 

pH 

Surviving period 

| Staph pyog 

P vulgar | 

B typhosus | 

| V cholerae 



5 36 

6 d + 7 d - 

| 4 d =b 5 d — 

5 d + 6 d - | 

6 h ± 9 h — 

CwjsoJ 

m j 

// 

| 7 + 8 - 

5 + 6 - J 

7 ± 8 - 

9 +12 - 

: 

: 

P 

5 57 

| 3 + 6 - 

| 5 + 6 - 

3 + 4 - 

3 + 6 - 


0 

\ 

[~5~73 

1 4 + 5 - ! 

2 + 3 - 

1 

3 + 4 — 

60 rn +9G m - 

CJ }>henol 

m 

5 76 

! 3 + 4 - | 

24* +36* - | 

2 + 3 - 

45 +60 - 



// 

! 2 + 3 - 

l 18 +24 - 

| 36 h + 2 + 

30 +45 - 


0 

| 5 76 

| 3 i 4 - 

24 +36 - 

2* + 3 d - 

45 +60 - 

Br phenol 

m j 

j 5 80 

2 + 3 - | 

18 +24 - 

24 h +36 b - 

30 +45 - 


P 

// 

36 1 + 2 ~ 

12 +18 - 1 

18 +24 - 

20 +30 - 


0 

5 76 

2 d + 3 fl - 

24 +36 - ! 

! 2 d + 3 d - 

30 +45 - 

NOj phenol 

m 


24 h + 36 h — 

12 +18 - 

18“ +24 h ■* 

20 +30 - 


P 

5 78 ] 

18 -1-24 - 

j 9 +12 - 1 

12 +18 - 

15 +20 - 

Control 

' 8 d db 

5 d + 

6 d + 

18 h ± 


Table 3. Relation between the chemical constitution of aromatic 
acids and the strength of the sterilizing action. 

{N/1000 , only phthalic acids N/100000 ) 


Acid 

| Isomer 

pH 


Surviving period 


Staph pyog j 

P vulgar 

B typhos 

V choier 

Benzoic 


358 

12*“ +24** - 

6 h ± 9 h - 

9** +12 b - | 

| 20 m +30 m - 

Salicylic 

0 

3 08 

| 90 m + 2 h — 

45 m +60 ,n — 

60 m +90 m — 

2 5 n, + 5 m — 

m-QH-benz 

m 

3 68 

| $*+13 - 

6 h ± 9b- 

6 h + 9* 1 — | 

20 m +30 m — 

p OH-benr 

\_* J 

tt 

j 9 +12 - 

3 + 6 - 

6 ± 9 - 

15 +20 - 


nor 

4 34 

! 2 d + 3 d - 

36 b + 2 d - 

2* ± 3 d - 

90 m ± 2 d — 

Phthalic 

iso 

4.83 

| 3 + 4 - 

2 d + 3 d - 

2 + 3 - 

2**+ 3 h - 

j 

tek | 

413 j 

, 4 + 5 - 

3 + 4 - 

3+4- | 

3 + 6 - 

Control 

8 d ± 

5 d + 

6 d + 

28 u + 
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From the results obtained I found the following facts. The sterilizing action* 
of p isomers is the strongest of all the phenols. In cresols the degree of the 
strength of ttm sterilizing action is as follows:— m<o<cp. 

Among, halogen phenols and NO- phenols the strength of the sterilizing ac¬ 
tion is as foljows:— o<^m<Cp. 

The sterilizing action of phenols has no relation to pH of each phenol. 
The sterilizing action of O-OH-benzoic acid is the strongest among OH be 
nzoic acid isomers. The order of the strength of OH benzoic acid isomers is as 
follows :— m<ip< CO. 

The chief cause of difference of the sterilizing action is based on pH and 
partly on each position of OH group combined at benzene ring. Among phthalic 
acid isomers the order of the strength of the sterlizing action is as follows:— 

tele C iso < normal. 

And pH of each isomer is as follows:- tele«<normalciso. 

Accordingly there seems to exist no relation between the sterilizing action* 
of each isomer and pH. 


§ 3. The action of salts and anions of phenol isomers and aromatic acid' 
isomers on the physiology of bacteria. 

To examine how the anions of phenol isomers and aromatic acid isomers act 
on microorganisms, I made aqueous solution of Na, Ca, and NH 4 salts, each hav¬ 
ing the same anions as each phenol isomer or aromatic acid isomer respectively, and 
performed this experiment. Except phthalic acid salts the concentration of salts, 
was made JV/1000. Concentration of phthalic acid salts was made .V/100000. 


Table 4. The action of neutral salts of 
phenols and aromatic acids. 

I. Na salts of phenols. 


Na- 


CresolaJe 


Oi-phenolale 


n 

1 Isomer 

! 

Staph, pyogen 

Sunning period 

Prot. vulgar. j Bac. typhos. 

Vib. choler. 

! 0 

7* - 9 d f 5 d - 6 d 

c^ 

1 

* 

9 b +12 h - 

i m 

9 -11 

6-7 

8 -10 

24 +36 - 

l P 

6-7 

4-3 


6 + 9 - 

1 0 

7 d - 

4 + 5 - 

5 d ± 6<* - 

6 + 9 - 



4 + 5 - 

3 + 4 - 

3 4-4- 

5*+ 8 - 


P 

3 + 4 - 

2 + 3 - 

2 4-3- 

3 + 5 - 


O 

5 db 6 - 

2 + 3 — 

4 4-5 — 

3 + 6 - 


m 

I 3 ± 4 - j 

36 h f 2 - 

| 2 4-3- 

[ 2 + 3 - 



| 2 + 3 - 

24 h +36 h - 

2 dr 3 - 1 

1 *90m+ 2 - 


Br-phenolate 




(vm. 16, 



0 

4 4-$-* 

s" ± i a - 

3 + 4 - 

2* + 3 - 

NOj-phenokte 

m 

3 db 4 — 

36 h -f 2 - 

2 + 3 - 

90 m + $ - 


P 

3 + 5 - 

24 h - 

24 h 436*> - 

60 nv 498 n *— 

Control 

8 d ± 

5 d dr 

6 d db * 

18 h ± 

II. Na salts of aromatic acids. 

Na- 

Isomer 


Surviving period 


Staph pyogen 

Prot vulgar 

Bac typhos 

Vib chohr 

Benzoate 


15 d -I8 d - 

8 d -10 d 

10 d -13 d 

18 h 4 24 h — 

Salicylate 

0 

4-5 

2-3 

3-4 

3© m 445 m — 

m o-benzoate 

m 

10 -13 

6-8 

8 -10 

i2 h +24 h - 

jHo-beiwoate 

P 

8 -10 

5-7 

.6 -8 

9 412 - 


nor 

i-* 

yj\ 

1 

O 

8 -10 

12 -15 

9 ±12 - 

Phthalate 

iso 

1 

£ 

10 -13 

15 -18 

12 418 - 


tele 

25 -30 

17 -20 

20 -25 

18 +24 - 

Control 

8 d dr 

5» ± 

6* ± 

18 h + 

Siooe the results of Na, 

Ca, and NH 4 salts were nearly the same, 1 have described the results 


of Na salts only. 

Prom the results above noted, we can deduce these facts • 

((1) The order of preventing power for the survival of bacteria is as follows. 

a. Salts of cresol isomers, 

b. Salts of halogen phenol and N0 2 phenol isomers, oOt C/>. 

c. Salts of OH substituted benzoic acid isomers, 

d. Salts of phthalic acid isomers, teleC iso <C normal. 

From these facts we can deduce the following: 

(2) Among cresol isomers, only anion of para isomer has the preventing 
rpower for bacteria, but anions of o and m have no such power. 

(3) The strength of preventing power of anions of halogen phenol and NO* 

phenol for the survival of bacteria is as follows: o<m</). 

(4) Among anions of benzoic acid and its OH substituted acids, only anions 
of O-OH-benzoic acid (salicylic acid) have the preventing action on the survival 
•of bacteria, but other anions such as m or p have none. 

(5) Anions of phthalic acid isomers have no preventing action. 

§4. Sterilizing action of phenols and aromatic acids isomers at the same 
pH solution. 

To find the relation between the strength of sterilizing power of ©, m, and p 
isomers of phenols or aromatic acids and the chemical constitution of each reagent. 
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ast 


I made an aqueous solution of each reagent, making the aqueous solution of pH 
5-45 with. cresols and that of pH 5.80 with haiogen phenols and NO* phenols at 

Table 5. Effects of o, m, and p phenol and aromatic acid isomers 
on the physiology of bacteria at the same pH. 

I. Phenols. 






Surviving period 

Phenols 

Isomer 

Concent. 

pH 

Staph. 

pyogen. 

Prot. 

vulgar. 

Bac. 

typhos 

Vib. 

choler. 


0 

*72000 

5.45 

6 d + 7 d - 

5 d + 6 d - 

6 d + 7 d - 

6 h + 9 h — 

Oresol 

m 

// 

it 

8 4-9 — 

6 4-7- 

7 + 8 - 

12 ±18 - 


P 

NfiOOO 

n 

5 4-6- 

3 44- 

3 + 4 - 

3 + 6 — 


0 

NI2000 

5.80 

S + 6 - 

3 + 4 - 

4 + 5 - 

90 m + 2* - 

Cl-phenol 

m 

A/1508 

" 

3 4-4- 

36 h ± 2 - 

- 

03 

1 

60 + 90 m - 


P 

1 " 

tr 

2 + 3 - 

24 + 36 h — 

36* + 2 d - 

30 +45 - 


o 

1 iV/1500 

ft 

3 4-4- 

36 ± 2 d - 

2 d + 3 - 

45 +60 - 

Br-phenoJ 

in 

| A71000 

n 

2 4-3- 

18 + 24 h - 

24* +36 h - 

30 +45 - 


} 

I ff 

n 

| 36 h 4- 2 - 

12 4-18 - 

18 +24 - 

20 +30 - 


~o ! 

N! 1500 

n j 

3 d ± 4 - 

24 4-36 - 

2 d + 3 d - 

30 +45 - 

N0 2 -phenol 

m 

I n 

n 

36 h + 2 - 1 

| 12 +18 - 

24* +36* - 

20 +30 - 


P 

j N/1000 

ii 

18 + 24 h - 

1 9 +12 - 

12 +18 - 

15 +20 - 


Control 


8d± 1 

5 d ± 

6 d ± 

18 h db 


II. Aromatic acids. 


Acid 

Isomer 

Concent 

p!I 


Surviving period 


Staph. 

pyogen 

Prot. 

vulgar. 

Bac. 

typhos. 

v»b 

clioler. 

Bcn/otc 


Nf 1100 

3 68 

18 h ±24* - 

6* + 9 h _ 

I2 h +J8 h - 

20 m +30 m - 

Salicylic 

0 

N/ 6000 

// 

3 + 6 - 

90 m + 2" ~ 

2 + 3 - 

10 +15 - 

m-o-ben7oic 

m 

jvyiooo 

if 

9 +12 - 

6 ± 9 - 

6 + 9 - 

20 ±30 - 

p-o-l>en7oic 

P 

a 

__ 

tt 

9 ±12 - 

3 + 6 - 

6 ± 9 - 

15 +20 - 


nor 

A/nooe. 

4.38 

2 d + 3 d _ 

36 h + 2 d - 

2 d ± 3 d - 

90 m + 2 1 * — 

Phthahc 

iso 

A710000 

ii 

3 + 4 - 

2* + 3 d 

| 3 =fc 4 — 

2 h + 3 - 


tele 

I iV/300000 

n 

. 

6 + 7 - 

| 4 + 5 - | 

5 + 6 - 

9 +12 ~ 

Control 

8 d ± 

5 d ± 

6 d ± 

18* ± 
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tiOO *espefctively. Then I examined the relation between the chemical constitu¬ 
tion of cresols, halogen phenols, NQ 2 phenols and aromatic acids and the strength 
of sterilizing action at the same pH solution respectively. Results obtained are 
as shown In Table 5. 

From the above experiments noted in Table 5,1 learned the following facts: 

1. In the same pH solution the strength of the sterilizing power of cresol 
is as follows: m<o<p. 

The strength of the sterilizing action of cresol anion is as follows: 

Anions of p cresol have the preventing power for the bacteria but o or m 
anion has no such power. The variation in the strength of the sterilizing or pre¬ 
venting action of o, m, or p cresol isomer on the bacterial life depends chiefly on 
the position of CH* group combined at benzene ring, but has no relation to pH. 

2. The strenghth of the sterilizing power of halogen phenols and NO* 
phenols in the same pH solution is as follows: o<Cm<Cp. 

The difference between the sterilizing action and the constitution of halogen 
phenol or NO, phenol, chiefly depends on the position of Cl 2 , Br 2 , or NO, group 
combined at benzene ring. 

3. When we compare the sterilizing action of benzoic acid and o, m, and p 
isomers of OH substituted benzoic acid in the same pH solution, we find that 
there seems to be a great difference in the case of halogen phenols and NO, 
phenols. The order of the sterilizing action is as follows:—benzoic acid<?n-OB 
benzoic acid<Cp-OH benzoic acid<Co-OH benzoic acid. The chief cause of this 
fact is that the strong sterilizing action of salicylic acid is chiefly due to the low 
pH, and partly that anion of salicylic acid has sterilizing action. On the other 
side o-OH benzoic acid and m-OH benzoic acid have high pH compared to salicylic 
acid and their anions have no sterilizing action on bacteria 

4. If we compare the sterilizing action of 3 isomers of phthalic acids, such 
as nor., iso and tele, we see that the degree of the sterilizing power is nor. >> iso 
;>tele. This is due to the chemical constitution of undissbciated molecule of 
each isomer, chiefly position of CO,H group combined at benzene ring. 

§ 5. Summary and discussion concerning the relation between the chemical con¬ 
stitution of phenols and aromatic acids and the physiology of bacteria. 

From the results mentioned in the sections (2) to (4), we obtained the follow¬ 
ing views on the relation between the chemical constitution of phenols ancf 
aromatic acids and the sterilizing action on bacteria. 

1. The sterilizing action of o, m, and p isomers of phenols, in the same 
concentration or in the same pH solution, is as follows: 

The strongest of all is p isomer, and o isomer is the weakest, e. g., p>m 
>o. But with cresol, the order of the strength of the sterilizing action is as- 
follows: 

And among OH substituted benzoic acids, the order of the strength of the 
sterilizing action is as follows- 





o-OH benzoic acid >/>-OH benzoic acid>m-OH benzoic acid >benzoic acid. 
And in the solution of phthalic acid isomer, normal >■ iso >■ tele. 

2. The cause of the difference of the sterilizing action of o, m, and p 
cresol isomer on the bacterial life seems chiefly to depend on the poisoning action 
for bacterial body by the position of CH S group combined at benzene ring. 
While the difference of the sterilizing action of o, m, and p OH benzoic acids depends 
chiefly on pH which is changed by the position of OH group combined at be¬ 
nzene ring. Added to this, the difference of the action of undissociated mole¬ 
cules of acid isomers also have some effects on the sterilizing action. J 

3. The strength of the sterilizing action of phthalic acids in the solution of 
the same concentration and also in the same pH is as follows: 

tele < iso <C normal. 

The cause of the difference pf tjie strength of each acid isomer depends on 
the position of COjH combined at benzene ring. 

4. Judging from the results of the sterilizing action of phenols, OH benzoic 
acids and phthalic acids, we ascertained the following facts: Anions of phenols, 
OH benzoic acids and phthalic acids, have generally no sterilizing action^ or 
almost no preventing^ action on bacteria. Only anions of halogen phenols and NO e 
phenols and o-OH benzoic acid have a weak preventing action. 


14th Report. On the Relation between the Chemic&l Constitution of 
Phenol Isomers and Aromatic Acid Isomers and 
Adsorption in the Bacterial Body. 

Concerning the adequate relation between the strength of the sterilizing ac¬ 
tion of several phenols and aromatic acids and the adsorption on the bacterial 
body, we see many reports. But there seems to be no study concerning the dif¬ 
ference of chemical constitution having a special effect on the life of bacteria. 

I performed this experiment to find how the difference of chemical constitu¬ 
tion of phenols, OH benzoic acid isomers and phthalic acid isomers act on the 
protoplasm of the bacterial body. 

(1) Reagents. 

Reagents used are as follows: 


I. Phenols. 


Phenols 

Rational formulae. 

Isomer 

Constitution formulae M. P .BP 

/ 

Molecular weight 

Cresol 

c g ii 4 .cn 8 .oH 

108 064 

9 

l 

m 

OH ~~ 

QjCH, 30° 1W 

OH ~ 

44* M3* 

\^CH, 



cm i4 ( 


clear solution determined its pH by electric method and compare the result with 
the original pH of each reagent. 

Results obtained are as shown in the following table. 


Table 3, Chemical constitution of phenols and 
adsorption on the bacterial body. 
(Increasing value of pH). 


Phenols 

Isomer 

Original pH 

Increasing value of pH 

Coh communis 

Vib. cholerae 


0 

5.36 

1 03 

112 

Cresol 

m 

5.36 

0.85 

0*98 


P 

5.57 

1.06 

110 

Pvrocatechin 

o 

5.31 

1.13 

113 

Resorcin 

m 

5.57 

127 

135 

Hydroquinon 


5.64 

1.25 

1.28 

Pyrogallic add 

o 

4 58 

116 

120 

Phloroglucm 

m 

5.71 

1 25 

130 


0 

5.73 

0 45 

0 47 

Cl-phenol 

m 

5.76 

®> 

sO 

0 49 


P 

5 76 

0 80 

089 


0 

5 76 

0.63 

0 79 

Br-phenol 

m 

5.80 

0.75 

0.85 


P 

5.80 

0.93 

1.15 


o 

J 5 76 

0 65 

0.87 

NO s -phenol 

m 

! 

5.76 

0.85 

1.17 

d 

P 

5.78 

0 95 

1.33 






3to. H] 


m 


Table 4. Chemical constitution pf aromatic acids and 
adsorption on the bacterial body, as shown, 
by increasing pH. 


Aromatic acids 

Isomer 

1 

Original pH 

' Inc reas 

Coll communis 

ing pH 

1 Vlb. cholerae 

Benzoic 


3.58 

| 158 

1.85 

Salicylic 

0 

3.08 

2.92 

3.05 

m-OH-benzoic 

m | 

3.68 

1.85 

2.79 

jj-OH-benzoic 

P | 


2.32 

2.82 


normal J 

4.34 

2.32 

2.38 

Phthalic 

iso ! 

4.38 

. i 

1.97 

2.04 


tele 

4.13 

1.79 

1.89 

Cont. 1. I1N0 3 

AV10000 

4.0 

2.14 

2 35 

-- 

Cont. 2. HjSO< 1 




: 

Cont. 3. HjO 


6.33 

0.70 

0.73 


Note: Concentration :—JV/l000. Phthalic acids—jV/lOOOOO. HNO s and HjS 0 4 »A/lOOOO. 


(3) Discu^ioo and summary of adsorption of aromatic acid isomers and 
iphenol isomers on bacterial bodies. 

Relation between the chemical constitution of phenols and aromatic acids and 
“the bacterial life will be shown exactly by studies on the chemical constitution 
-of reagents and the sterilizing, preventing and promoting actions for bacteria. And 
these three actions have adequate relation to the adsorption on or consumption 
:by the bacterial protoplasma of reagents. I performed this experiment to ascertain 
how the difference of the chemical constitution of reagents acts on the adsorption 
on or consumption by the bacterial protoplasma. 

By the results noted in the previous section, wc can deduce the following 
•conclusions: 

(1) The degree of the strength of sterilizing action of phenol isomers and 
.aromatic acid isomers is proportionate to the degree of the quantity adsorbed on 
the bacterial body. The degree of adsorption has an adequate relation to the 
position of OH group, Cl and Br or NO* group combined at benzene ring in 
phenol isomers, and CO t H group combined at benzene ring in OH benzoic acid 
isomers, respectively. 

(2) On the other hand .we see that the action of di and tri OH phenol is¬ 
omers on the bacteria is as follows: p and o isomers have a sterilizing action 
and order of the strength is .as follows : o<p. Contrary to this, m isomers have 
<a strong promoting action for bacteria, m isomers seem to be a nutritive source 
ior bacteria. 









